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ABSTRACT 
Twenty-five samples of well cuttings from the 
Iraq Petroleum Company Butmah Number 9 Well in 
northwestern Iraq, at approximately 36° 37' north 
latitude and 42° 41' east longitude, have been examined 
in detail. The boundary between the Upper Cretaceous 
and lower Cenozoic is recorded as closely as possible 
on the basis of the microfaunal assernbalges. A unit 
showing equivalence to the Danian Stage also is 
recognized. 
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I. INTRODUCTION 
The Upper Cretaceous-lower Cenozoic succession has 
attracted the attention of many workers throughout the 
world, and extensive studies have been made in attempts 
to solve the problems involved. A large number of 
publications·concerned with this succession are available 
for the Middle East, mainly Egypt. Except for two 
publications, the distribution of foraminifera in the 
Upper Cretaceous-lower cenozoic section of Iraq is almost 
unknown. The purpose of this investigation was to locate 
the biostratigraphic boundary on the basis of the 
assemblages of foraminifera in a borehole section of an 
oil well, Butmah No. 9, in northwestern Iraq. after 
studying 25 samples representing 250 feet of subsurface 
section covering a range of depth from 3710 to 3960 feet. 
This interval covered two major formations, as determined 
by geologists of the Iraq Petroleum Company: 
1. The Aaliji Formation (Paleocene-lower Eocene) 
is represented by samples from 3710 to 3842 feet, 
generally gray to dark gray calcareous shale, marly 
limestone, and shale, occasionally with some 
calcareous and chert cuttings. The Aaliji Form-
ation in Iraq is known to overlie unconformably 
the Upper cretaceous Shiranish Formation. 
2. The Shiranish Formation (Upper Cretaceous) 
comprises the rest of the section from 3842 to 
3960 feet, which is mainly dark gray to black 
marl and marly limestone, with occasional calcar-
eous and igne?us cuttings. 
A number of planktonic and benthonic foraminifera 
have been identified, some of which are described and 
illustrated here. Others will be recorded in a later 
project that will include study of the microfauna! 
elements of 53 samples from two other oil wells: Ain 
Zalah No. 16 (Upper Cretaceous) and Ain zalah No. 17 
(Paleocene). My specimens are compared with those of 
Kavary's thesis, deposited in the Department of Geology 
of the University of Missouri, Columbia (Collection 
Numbers F-67-1 to F-77-5). This work is the first of 
its type about foraminifera of Upper cretaceous-lower 
cenozoic in Iraq. 
A. Acknowledgments 
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appreciation and gratitude to Dr. D. L. Frizzell for 
suggesting the research and for advice and guidance ' 
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the Iraqian Embassy in Washington, D.C., the Management 
of the Ministry of Oil in Iraq, the Management of the 
Iraq Petro.leum Company and especially Mr. K. M. Al-Naqib 
fo+: furnishing samples and geological data; the Depart-
ment of Geological Engineering and Geology, 
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University of Missouri at Rolla, for providing facilities 
for research; and Professor R. E. Ho~gan, for supervision 
of the lithological description of the- samples. I am 
grateful to Dr. A. C. Spreng for his quidance and 
assistance in photographing the specimens. My thanks 
are extended to the Geology Department, University of 
Missouri, Columbia, for lending the deposited specimens 
of Dr. E. Kavary's thesis, to the Missouri Geological 
Survey and Water Resources at Rolla for drafting the 
map and section, and to Mrs. Christina Oeffner for typing 
the thesis. 
B. Locat.ion 
Iraq Petroleum Company Butmah No. 9 Well is in 
nortlnv·estern Iraq, at approximately 36° 37' north 
latitude and 42° 41' east longitude, about 35 miles 
north-northwest of Mosul (Figure 1) . 
Samples were boiled in strong sodium carbonate 
solu.t.:ion for about eight to ten hours; the solution then 
was decanted, samples having been rubbed gently between 
the fingers in a small amount of water to aid in the 
separation of fossils. Residues were dried and screened. 
Another method (Crowley, 1952) was found to give better 
results, in which the samples are heated to drive out 
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FIGURE I. -MAP SHOWING LOCATION OF IRAQ PETROLEUM CO. 
BUTMAH NO. 9 WELL 
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.s 
and allowed to remain for about ten to twelve hours. 
The kerosene was decanted, the samples rinsed thoroughly 
with water and left for two to three hours, then dried 
and screened. Samples were passed through a set of 
standard screens (10-, 20-, 40-, 60-, 80-, and 100-mesh 
to the inch), and the material left on each sieve was 
bagged. Foraminifera were picked and mounted on 
distribution slides. 
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II. UPPER CRETACEOUS 
A. Stratigraphy 
Geologists in Iraq include the coniacian, Santonian, 
Campanian and Maestrichtian Stages within the Senonian. 
They consider the intra-Campanian discontinuity as a 
time-line between the Upper Senonian, which includes 
the upper part of the campanian and Maestrichtian 
units,· and the Lower Senonian, that includes the lower 
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Figure 2. Stratigraphic Nomenclature of the 
Upper Cretaceous Used in Iraq. 
According to the subsurface stratigraphic section 
of Butmah No. 9 well furnished by :the _Iraq Petroleum Company 
the depth of 3842 feet was taken to be the upper limit 
of the Shiranish Formation (Maestrichtian) • This 
contact is represe~ted by a sample from 3840 to 3845 
feet in depth (Figure 3). 
B. Microfauna! Assemblages 
The material including samples representing the 
depth interval 3840 to 3960 feet yields an abundance of 
foraminifera which distinguish this part of the subsur-
face section from that overlying {Aaliji Formation). 
Among the most important index fossils of this section 
are the following: 
Bolivinoides draco dorreeni Finlay 
B. draco draco (Marsson) 
Globotruncana area {Cushman) 
G. calciformis {de Lapparent} 
G. fornicata Plummer 
G. gansseri Bolli 
G. lapparenti lapparenti Brotzen 
G. lapparenti tricarinata (Quereau) 
G. stuarti (de Lapparent} 
Jieterohelix globocarinata {Cushman} 
H. striata (Ehrenberg) 
H. ultimatumida {White) 
Pseudoguembelina costulata {Cushman) 
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FIGURE 3·- SUBSURFACE STRATIGRAPHIC SECTION 
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Stensioina americana Cushman and Dorsey 
~- excolata (Cushman) 
The Maestrichtian affinity of the section yielding the 
above listed fauna is obvious. 
The existence of Globotruncana and species of 
Heterohelix has been pointed out by many workers in 
several parts of the world as an indication of the 
Maestrichtian Stage. Henson (1938) noticed that the 
9 
Upper Cretaceous_of Palestine and adjoining areas is 
distinctive and is characterized by the existence of 
Globotruncana and large Hete.rohelix (Guembelina of authors). 
Tromp (1949 ) summarized his observations in Egypt and 
Turkey and concluded that the uppermost Cretaceous is 
characterized .by thousands of individuals Heterohelix, 
many larger than 0.6 mm, and by an abundance of Globo-
truncana. LeRoy (1953) pointed out that the distinguishing 
features of the microfauna! assemblages of the Unit "A" 
(Upper Cretaceous) of.the Maqfi section (Farafra Oasis, 
Western Desert, Egypt) differ from Unit IV (Lower 
Tertiary) by an abundance of Globotruncana and Hetero-
helix and the absence of Globorotalia velascoensis 
(Cushman) and Globorotalia pseudobulloides (Plummer) • 
Several other sections have been studied in detail 
in Egypt, and the Upper Cretaceous boundary is cited on 
the basis of the existence of Globotruncana species and 
some other important guide fossils. · Said and Kenawy 
10 
( 1956} in their study of the N"ekhl and Giddi sections 
in northern Sinai, show the association of some distinct 
and characteristic species with Globotruncana and species 
of Heterohelix. Among those species Bolivinoides 
draco draco (Marsson), Stens~oina americana cushman 
and Dorsey, and Stensioina excolata (Cushman} have been 
recorded from the chalky limestone sample no. 6 
(Maestrichtian) of theNekhl section, to which my chalky 
limestone sample {3840 to 3845 feet} shows a very close 
affinity. The faunal assemblages of my Upper Cretaceous 
material are very similar to those recorded from the 
Maestrichtian Stage of the section across Kuh-i-Dudrou 
anticline at Zardeh Kah in Iran (Kavary and Frizzell, 
1963) •. 
The affinity of formations containing Globot:r:un-
cana with the Maestrichtian Stage is concluded by other 
workers not only in the Middle East, but throughout the 
world: Bolli (1951} and Beckmann (1960) in Trinidad; 
Bolli and cita (1960} in Italy; Mangin (1960) in F~ance; 
Nagappa (1960) in West Pakistan and India; Hay (1960) 
and Obregon de la Parra (1960) in Mexico; and Rainwater 
(1960) in the United States, who mentioned that "the 
top of the Cretaceous has been determined in numerous 
wells in the Gulf Coast by the uppermost occurrence 
of indigenous Globotruncana and other Foraminifera". 
A similar assemblage of Globotruncana area (Cushman) 
11 
G. gansseri Bolli, .G. stuarti (de Lapparent), Bolivinoides 
draco draco (Marsson), and Pseudoguembelina excolata 
(Cushman), was noticed by Burollet and Magnier (1960) 
on the Upper Cretaceous of Tunisia and Libya. Many of 
the forms recorded in this part of the section correspond 
well with those from the Navarro group of the American 
Gulf Coast (Cushman, 1946~ Frizzell, 1954). 
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III. UPPER CRETACEOUS-LOWER CENOZOIC BOUNDARY 
There is a diversity of opinion concerning the Upper 
Cretaceous-lower Cenozoic boundary. Some authors who 
studied specific stratigraphic sections6 where there are 
conformable relations between the Upper Cretaceous and 
lower Cenozoic, have generalized their observations to 
include the entire Middle East. Others, who noticed 
unconformable.· successions, concluded that there is a 
general discontinuity between the two units • Still 
other workers studied different sections, and pointed 
out that the relation between the two units is conform-
able in some areas and unconformable in others. 
It is clear from the previous discussion of the 
microfaunal assemblages of the Upper cretaceous in most 
parts of the world that those authors share the opinion 
of placing the boundary on the basis of the association 
of Globot~~~, species of Heterohelix, and some 
other widely distributed index fossils. They concluded 
that there is a marked difference in faunal assemblages 
between the Maestrichtian Stage and the Paleocene, 
regardless of whether there is a conformable or 
unconformable relation between the two units. Geologists 
in Iraq indicated an unconformable relationship between 
the Shiranish Formation (Upper Cretaceous) and.the Aaliji 
Formation (Paleocene-lower Eocene) (Dubertret, 1959). 
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According to my investigation of the foraminiferal 
.elements of the section, mainly the planktonic forms, 
the depth 3840 feet is considered here to be the upper 
boundary of the Maestrichtian in Butmah No. 9 Well •. This 
result agrees with the stratigraphic level as pointed 
out by the geologists from Iraq, who reco~dea the boundary 
at the depth 3842 feet . {Figure 3 , Page 8) • 
IV. DANIAN STAGE 
The major controversy among the geologists who 
worked on the Upper Cretaceous-lower Cenozoic boundary 
is about the placement of the Danian Stage. Some of 
the micropaleontologists, mainly those who worked on 
planktonic foraminifera, referred the Danian to the 
lower Tertiary, others included the Danian within the 
Maestrichtian Stage (Yanshin, 1960; Hofker, 1962). · 
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In my opinion the evidence those geologists brought 
to support their conclusion in placing the Danian within 
the Maestrichtian should be taken into consideration by 
the micropaleontologist, and the placement of this 
stage must not be based only on one element of the 
organic fauna. I agree that a revision of the strati-
graphic position of this stage is.necessary in countries 
other than Iraq on the basis of a comprehensive study 
of the fauna and flora in the Upper Cretaceous and lower 
Cenozoic sections. 
Samples representing the depth interval of 3810 
to 3840 feet in my section are characterized by the 
absence of Globotruncana, nolivinoides, and Stensioina· 
Auother distinct faunal assemblage is recognized. 
This is the association of Chiloguembelina ~~rtini 
(Pijpers), c. midwayensis (Cushman), Globorotalia 
pseu~obulloides (Plummer), and globigerina triloculinoides 
Plummer in this part of the section which indicates 
a close affinity w~th the Danian Stage of Iran (Kavary 
and Frizzell, 1963). This association partly resembles 
the assemblage in the type Danian (~roelsen, 1957) 
and the Danian Stage in Egypt (Said and Sabry, 1964). 
The biostratigraphic study in this work is based 
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mainly on smaller foraminifera, and the faunal assemblages 
in part of this section show a very close resemblance 
to those of the Danian stage in most parts of the world 
where authors attribute this stage to the lower Tertiary. 
The placement of this stage is not referred here~either 
to the Upper Cretaceous or the Cenozoic. More detailed 
study is needed, including that of other faunal and 
floral elements from surface sections in Iraq. This 
is probably the first record of the stage in Iraq. 
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V. PALEOCENE 
Abundant Paleocene index fossils are recorded in 
my Paleocene interval of 3710 to 3810 feet, representing 
100 feet of subsurface section. The following are 
the most important species: 
Globorotalia angulata {White) 
G. angulata abundocamerata Bolli 
G. uncinata Bolli 
G. velascoensis {Cushman) 
The Paleocene section contains typical index 
fossils which are identical to those from the Velasco 
formation of the Tampico embayment in Mexico (Hay, 
1960), the Midway Group of the Gulf coast, the 
Paleocene of the Atlantic coastal Plain in the United 
States (Loeblich and Tappan, 1957, 1957A), and the 
lower Lizard Springs Formation in Trinidad, B.W.I. 
(Bolli, 1957A: Beckmann, 1960). 
The assemblages encountered in my section resemble 
those described from the Paleocene of Iran (Kavary 
and Frizzell, 1963), of Egypt (Said and Sabry, 1964), 
and of some other parts of the world. 
In addition to the argument among the geologists 
on placing the Danian stage, there is a diversity of 
opinion on subdividing the Paleocene into zones. The 
Globorot~ uncinata zone, considered by Loeblich and 
Tappan (1957), Bolli (1957A), Berggren {1960), and 
Said and Sabry (1964) to be the upper Paleocene (Land-
17 
enian), Hofker (1962) assigns it to the lower Paleocene, 
and Bandy (1964) attributes it to the upper Danian. 
An attempt was made to subdivide the Paleocene 
into zones, but it was not successful because of "caving" 
contamination in my samples, and the boundary between 
the Danian Stage and the Paleocene is cited only 




The biostratigraphic study of the subsurface 
section in Butmah No. 9 Well, in northwestern Iraq, 
indicates the presence of a tremendous number of smaller 
foraminifera, including both benthonic and planktonic 
forms. The stratigraphic boundaries within the-sub-
surface section were based on the vertical range of some 
world-wide distributed planktonic foraminifera. The 
assemblages of each stage were carefully compared with 
correlative faunas of other parts of the world. The 
following are the major conclusions of my study: 
1. The Upper Cretaceous faunal assemblages show 
a very close affinity to the species that characterize 
the Maestrichtian Stage in many other parts of the world. 
2. The Upp~r Cretaceous-lower Cenozoic boundary 
is based on the existence of some excellent guide 
fossils including Globotruncana, species of Heterohelix, 
~olivinoi~ draco draco (Marsson), and Stens:i:oiria. 
The boundary conforms with that assumed by many workers 
in other countries. 
3. The Danian Stage is recognized for the first 
time in Iraq, but it is referred neither to the Mesozoic 
or Cenozoic, pending further study. 
4. ·The faunal assemblage in the Paleocene section 
is very close to those recorded in other parts of the 
world. 
.' •.. ,· ·'- ' ,-,· 
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5. Some typical species of the American Cretaceous 
section were identified in the Danian and Paleocene of 
Iraq. A similar record is given by Kavary in Iran 
(Kavary and Frizzell, 1963) and Said and Kenawy (1956) 
in Egypt. 
20 
VII. SYSTEMATIC DESCRIPTIONS 
The s.amples investigated in this work yielded 
a forminiferal fauna of 97 species, belonging to 28 
genera, 14 subfamilies, 19 families, seven superfamilies 
and one suborder~ The arrangement followed is that of 
Loeblich and Tappan (1964). 
Suborder TEXTULARIINA Delage and Herouard, 1896 
Superfamily AMMODISCACEA Reuss, 1862 
Family SACCAMMINIDAE Brady, 1884 
Subfamily SACCAMMININAE Brady, 1884 
Genus PELOSINA Brady, 1879 
PELOSINA sp. cf. P. COMPLANATA Franke 
Plate 1, figure 1 
?Pelosina complanata Franke, 1911, Preuss, Geol. 
Landesanstalt., Jahrb., Bd. 32, Teil 2, p. 107, 
Pl. 3, Figs. 1 a-b. -Frizzell, _1943, Jour. 
Paleontology, Vol. 17, p. 336, Pl. 55, Fig. 4. 
- Cushman, 1946, u.s. Geol. Survey, ~rof. 
Paper ·206, p. 15-, Pl. 1, Figs. 9-11. - Kavary 
and Frizzell, 1963, Univ. Mo., School Mines 
& Met., Bull., Tech. Ser., No. 102, p. 10, 
Pl. 1, Figs. 1 (Synonymy). 
Saccammina scruposum (Berthelin). White, 1928, 
Jour. Paleontology, Vol. 2, p. 183, Pl. 27, 
Fig.· 5 (not Haplophragmiurn scruposum Berthelin) • 
Remarks. -Only one·poorly preserved specimen from 
a Paleocene sample can be.cornpared to this species. 
Family AMMODISCIDAE Reuss, 1862 
Subfamily AMMODISCINAE Reuss, 1862 
Genus GLOMOSPIRA Rzehak, 1885 
GLOMOSPIRA CHAROIDES (Jones and Parker) 
Plate 1, figures 2-3 
Trochammina charoides Jones and Parker, 1862, 
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in Carpenter, Parker and Jones, Intra. Foram., 
p. 141, Pl. 11, Fig. 3. 
Glomospira charoides (Jones and Parker). White, 
1928, Jour. Paleontology, Vol. 2, No. 3, p. 187, 
Pl. 27, Fig. 7. -Nuttall, 1930, Jour. Pale-
ontology, Vol. 4, p. 279, Pl. 23, Fig. 1. ·-
cushman and Renz, 1948, Cushman Lab. Foram. 
Res., Spec. Publ. No. 24, p. 7, Pl. 1, 
Figs. 18-19. - Graham and Classen, 1955, 
Cushman Found. Foram. Res., contr., Vol. 6, 
Pt. 1, p. 6, Pl. 1, Figs. 7 a-b· (Synonymy). 
Descri,Etion. Test tubular, with regular method 
of coiling, early portion subspherical, later portion 
a flat cap form; aperture round, terminal, at end of 
tube. 
Remarks. - Test replaced by silica, having a 
smooth calcareous and hyaline appearance, identical 
to all the Mexican specimens described by White (1928, 
p. 187). 
Superfamily LITUOLACEA de Blainville, 1825 
Family TEXT~h~RIIDAE Ehrenberg, l838 
Subfamily SPIROPLECTAMMININAE Cushman, 1927 
Genus SPIROPLECTAMMINA Cushman, 1927 
SPIROPLECTAMMINA DENTATA (Alth) 
Plate 1, figure 4 
Textularia dentata Alth, 1850, Haidinger's Natur-
wiss. Abh., Bd. 3, p. 262, Pl. 13, Fig. 13. 
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Spiroplectammina dentata (Alth). Cushman and 
Jarvis, 1932, u.s. Nat. Mus., Proc., Vol. 80, 
Art. 14, p. 14, Pl. 3, Figs. 7 a-b. - Said and 
Kenawy, 1956, Micropaleontology, Vol. 2, 
No. 2, p. 121, Pl. 1, Fig. 9. - Kavary and 
Frizzell, 1963, Univ. Mo., School Mines & 
Met., Bull., Tech. Ser. No., 102, p. 12, Pl. 1, 
Fig. 16 (Synonymy). 
Description. - Test elongate, about 1 1/2 to 2 times 
as long as broad; chambers distinct, broad, increasing 
in breadth and slightly in height as added, extending 
out into spinose processes; sutures distinct, depressed, 
straight to slightly curved: wall finely arenaceous, 
surface smoothly finish; aperture semicircular, low, at 
inner margin of last chamber. 
SPIROPLECTAMMINA. DESERTORUM LeRoy 
Plate 1, figures 5-6 
Spiroplectammina desertorum LeRoy, 1953' Geol. Soc. 
Amer., Mem. 54, p. SO, Pl. I, Figs. 19-20 • 
. •', 
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Description. - Test medium size, evenly tapering, 
moderately thick central portion~ chambers not inflated, 
increasing slightly in height as added~ sutures fairly 
distinct, slightly curved downward; wall finely arena-
ceous, smoothly finished; aperture low, slit-like, at 
base of inner margin of last chamber. 
Remarks. - One specimen occurs in a Paleocene 
sample (3800-3810 feet). 
SPIROPLECTAMMINA ESNAENSIS LeRoy 
Plate 1, figures 7-8 
Spiroplectammina esnaensis LeRoy, Geol. Soc. 
Amer., Mem. 54, p. 50, Pl. 1, Figs. 11-12. 
Remarks. - Distinguished by its irregular flange 
peripheral margin and wide, slightly curved raised 
sutures. Specimens from Iraq show a more curved apertural 
end. 
SPIROPLECTAMMINA sp. cf. S. EXCOLATA (Cushman) 
Plate 1, figure 9 
?Textularia excolata cushman, 1926, Amer. Assoc. 
petr. Geol., Bull., Vol. 10, p. 585, Pl. 15, 
Figs. 9 a-b. White, 1929, Jour. Paleontology, 
Vol. 3, p. 50, Pl. 4, Figs. 1 a-b. 
S_piroplectammina excolata (Cushman) . cushman and 
Jarvis, 1932, u.s. Nat. Mus., Proc., Vol. 80, 
Art. 14,. p. 14, Pl. 3, Fig. 6. - cushman, 
1946, u.s. Geol. Survey, Prof. Paper 206, 
p. 27, P~. 5, Figs. 9-10. 
Remarks. - One specimen may be referred to this 
form. It differs from the typical form in having less 
excavated chambers and a remarkable depression on the 
apertural face. 
SPIROPLECTAMMINA KNEBELI LeRoy 
Plate 1, figure 10 
Spiroplecta~~ina knebeli LeRoy, 1953, Geol. Soc. 
Ame:r-., Mem. 54, p. 51, Pl~ 2, Figs. 10-11. 
- Said and Kenawy, 1956, Micropaleontology, 
Vol~ 2, No. 2, p. 121, Pl. 1, Fig. 10. -
Kavary and Frizzell, 1963, Univ. Mo., School 
Mines & Met., Bull., Tech. Ser ., No. 102, 
pp. 12-13, Pl. 1, Fig. 18. 
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Descri:e_tion. - Test medium size, increasing rapidly 
in breadth and height toward apertural end which is 
highly convexr sutures distinct, slightly raised to 
flush with surface: wall very finely arenaceous, 
smoothly finished, aperture deeply curved at inner 
margin of last chamber. 
Remarks. - This species, recorded from Paleocene 
samples, agrees stratigraphically with the record 
given by Said and Kenawy (Egypt) and by Kavary and 
Frizzell (Iran). 
:, ' ~" ' . 
SP~ROPLECTAMMINA LAEVIS {Roemer) 
var. CRETOSA cushman 
Plate 1, figure 11 
~iroplectarnrnina laevis (Roemer) var. cretosa 
Cushman, 1932, Cushman Lab. Foram. Res., 
Contr., Vol. 8, p. 87, Pl. 11, Figs. 3 a-b~ 
1946, u.s. Geol. Survey, Prof. Paper 206, 
pp. 27-28, Pl. 6, Figs. 1-3 (Synonymy). 
Description. - Test medium size, slightly longer 
than broad, with a slightly rounded apertural end and 
distinctly raised margins of apertural face~ chambers 
distinct, with distinct raised ridges at sutural lines 
along center of test~ aperture a low opening, at inner 
margin of last test. 
SPIROPLECTAMMINA SEMICOMPLANATA (Carsey) 
Plate 1, figure 12 
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Textularia ~micomplanata Carsey, 1926, Univ. Tex., 
Bull., No. 2612, p. 25, Pl. 3, Fig. 4. 
Spiroplectammina sernicomplanata (Carsey) . Cushman, 
1946, u.s. Geol. Survey, Prof. Paper 206, 
p. 28, Pl. 6, Figs. 5-14 (Synonymy). 
~scription. - Test elongate, periphery tapering, 
slightly lobate; chambers distinct, increasing in height 
and width as added~ apertural face somewhat flat; sutures 
distinct, depressed, slightly curved backward; wall finely 
arenaceous, smoothly finished: aperture a low opening, 
at inner margin of last chamber. 
Genus VULVULINA d'Orbigny, 1826 
VULVULINA COLEI Cushman 
Plate 1, figure 13 
Vulvulina colei Cushman, 1932, cushman Lab. Foram. 
Res., .contr., Vol. 8, Pt. 4, p. 84, Pl. 10, 
Figs. 21-22; 1944, Cushman Lab. Foram. 
Res., Spec. Publ., No. 25, p. 55, Pl. 1, 
2 6· 
Figs. 62-63 (Synonymy). - ~eRoy, 1953, Geol. 
Soc. Amer., Mem. 54, p. 54, Pl. 8, Fi~ 23. -
Said and Kenawy, 1956, Micropaleontology, 
Vol. 2, No. 2, p. 122, Pl. 1, Fig. 15. 
Description. - Test medium size, elongate, tapering; 
earlier chambers spiral; chambers distinct, with peri-
phery either projecting or slightly spinose; sutures 
distinct, flush with surface to slightly depressed 
in uniserial stage; wall very finely arenaceous, 
smoothly finished, surface somewhat polished; aperture 
narrow, elongate, at terminal end of last chamber. 
Family ATAXOPHRAGMIIDE Schwager, 1877 
Subfamily VERNEUILININAE Cushman, 1911 
Genus VERNEUILINA d'Orbigny, 1939 
VERNEUILINA AEGYPTIACA Said and Kenawy 
Plate 1, figures 14-15 
Verneuilif!a aegyptia.ca Said and Kenawy, 1965, 
Micropaleontology, Vol. 2, No. 2, p. 122, 
Pl. l,.Figs. 16 a-b. 
Description. - Test short, tapering, triangular 
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in transverse section, sides ·concave; periphery with rounded 
angles; sutures indistinct, slightly depressed; 
wall coarsely arenaceous, roughly finished; aperture 
a narrow semicircular opening at base of last chamb~r. 
Remarks. - This species has a large vertical range 
in Egypt. Occurs in my samples in Maestrichtian and 
Paleocene. 
VERNEUILINA KARRERI Said and Kenawy 
Plate 1, figure 16 
Vereuilina karreri Said and Kenawy, 1956, Micro-
paleontology, Vol. 2, No. 2, pp. 122-123, 
Pl. 1, Fig. 17. - Kavary and Frizzell, 1963, 
Univ. Mo., School Mines & Met., Bull., Tech. 
Ser., No. 102, pp. 13-14, Figs. 22-23. 
Remarks. - This form differs from Verneuilina 
aegyptiaca Said and Kenawy in its larger size and more 
acute angles, in being longer, and in having the cha~ers 
less inflated. Recorded in some Maestrichtian and 
Paleocene samples. 
Genus GAUDRYINA d'Orbigny, 1839 
GAUDRYINA LAEVIGATA Franke 
Plate 1, figure 17 
Gaudryina laevigata Franke, 1914, Deutsch. Geol. 
Ges., zeitschr., Bd. 66, p. 431, Pl. 27, 
Figs. 1-2.- cushman, 1946·,·-u.s. Geol. 
Survey, Prof. Paper 206, p. 33, Pl. 8* Fig. 4 
(Synonymy).~ Said and Kenawy, 1956, Micro-
paleontology, Vol. 2, No. 2, p. 123, Pl. 1, 
Figs. 22 a-b. - Kavary and Frizzell, 1963, 
Univ. Mo., School Mines & Met., Bull., Tech. 
Ser., No. 102, p. 14, Pl .. l, Fig. 25. 
Description. ~ Test elongate, usually 1 1/2 to 2 
times as long as wide, early portion triserial, sharply 
triangular in transverse section, angles acute to 
subacute, chambers enlarging rapidly, those of biserial 
stage rather inflated, overlaping; sutures distinct 
to obscure in early stage, depressed in biserial stage; 
wall finely arenaceous, with various degrees of smooth-
ness; aperture usually low, elongate or semicircular, 
at base of last chamber. 
Remarks. - This species shows great variation in 
shape and smoothness. Forms identical to figured 
specimens of Cushman are identified. 
GAUDRYINA PYRAMIDATA Cushman 
Plate 1, figure 18 
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Gaudryina laevigata Franke var. pyramidata 
cushman, 1926, Amer. Assoc. Petrol. Geol., 
Bull., Vol. 10, p. 587, Pl. 16, Figs. 8 a-b. 
Gaudryina (Pseudogaudryina) pyramidata Cushman, 
1946, u.s. Geol. Survey, Prof. Paper 206, 
p. 36,. Pl. 8, Figs. 14 (Synonymy). - LeRoy, 
1953, Geol. Soc. Amer., Mem. 54, p. 31, 
Pl. I, Figs. 17-18. 
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Gaudryina pyramidata cushman. Kavary and Frizzell, 
1963, Univ. Mo., School Mines & Met., Bull., 
Tech. Ser., No. 102, p. 14, Pl. 1, Fig. 26. 
Description. - Test somewhat longer than broad, 
triangular in transverse section, angles acute, early 
chambers triserial, later biserial, slightly inflated, 
quadrilateral on apertural end: wall arenaceous with a 
smooth surface: sutures indistinct in early stage, 
distinct and depressed in biserial stage~ aperture 
low, semicircular, at inner margin of last chamber. 
Remarks. - In our material it occurs in Maest-
richtian and Paleocene; its vertical distribution in 
Iraq thus approaches its range at the type locality 
in Mexico and in Egypt. 
Subfamily GLOBOTEXTULARIINAE Cushman, 1927 
Genus DOROTHIA Plummer, 1931 
DOROTHIA BULLETTA (Carsey) 
Plate 1, figure 19 
Gaudryina bulletta Carsey, 1926, Univ. Tex. Bull. 
2611, p .. 28, Pl. 4, Fig. 4. 
Dorothia bulletta (Carsey). cushman, 1946, u.s. 
Geol. Survey, Prof. Paper 206, p. 46, Pl. 12, 
Figs. 21-26 - Kavary and Frizzell, 1963, 
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Univ. Mo., School Mines & Met., Bull., Tech. 
Ser., No. 102, p. 17, Pl. 2, Fig. 7 (Synonymy). 
Descripti~. Test elongate, cylindrical, with 
somewhat tapering base, sides nearly parallel, chambers 
distinct particularly those in biserial stage: sutures 
distinct, depressed, strongly so in adult stage: wall 
arenaceous, finely finish; ~perture rounded at base of 
last chamber. 
Remarks. - Number of chambers in earliest whorl 
stage indistinct. Typical forms occur·in most of the 
Paleocene samples. 
DOROTHIA CONULUS (Reuss) 
Plate 1, figure 20 
Textularia conulus Reuss, 1845, Verstein Bohm 
Kreideformation, Abh. 1, p. 38, Pl. 8, F~g .. 
59: Pl~ 13, Fig. 75. 
Dorothia conula (Reuss). cushman, 1937, Cushman 
Lab. Foram. Res., Spec. Pub. 8, p. 76, Pl. 8, 
Figs. 11-17: 1946, u.s, Geol. Survey, Prof. 
Paper 206, pp. 44-45, Pl. 12, Figs. 12-14. 
Dorothia conulus {Reuss). · Frizze·11, 1954, Bureau 
Econ. Geol., Univ. Tex., Rept. Invest., 
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No. 22, p. 75, Pl. 6, Figs. 2la, 2lb {Synonymy). 
' 
Description. - Test short, tapering~ chambers 
inflated, few in adult: sutures indistinct in the early 
stage, fairly distinct, depressed, and horizontql in 
adult stage; wall finely arenaceous, smoothly finished; 
aperture a low opening at inner margin of last chamber. 
Remarks. - Specimens identical to this species were 
found in most Paleocene samples and a limited number in 
a few Maestrichtian and Danian samples. 
DOROTHIA ELLISORAE (Cushman) 
Plate 2, figure 1 
Marssonella el.lisorae Cushman, 1936, Cushman Lab. 
Foram. Res., Spec. Publ. 6, p. 44, Pl. 4, 
Figs. 11 a-b: 1946, u.s. Geol. survey, Prof. 
Paper 206, p. 44, Pl. 12, Figs. 8 -9. - Said 
and Kenawy, 1956, Micropaleontology, Vol. 2, 
No. 2, p. 127, Pl. 1, Fig. SO. - Frizzell, 
1954, Bureau Econ. Geol., Univ. Tex., Rept. 
Invest., No. 22, p. 75, Pl. 6, Figs. 16 a-b. 
Description. - Test elongate, slender, with tapering 
initial end and almost parallel sides in adult portion; 
chanfuers slightly inflate9, of nearly same size through-
out: sutures distinct, depressed, especially those of 
the last two ch~mbers; wall arenaceous, smoothly finished; 
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Marssonella iridentata (Cushman and Jarvis), cushman. 
1937, Cushman Lab. Foram. Res., Spec. Publ. 8, 
p. 59, Pl. 6, Figs. 21-22: 1946, u.s. Geol. 
Survey, Prof. Paper 206, p. 44, Pl. 12, 
Figs. 6-7 (Synonymy).- Said and Kenawy, 
1956, Micropaleontology, Vol. 2, No. 2, 
p. 127, Pl. 1, Fig. 47. 
Description. - Test elongate, conical; chambers 
distinct, middle portion of each chamber indented, 
suture raised in rounded ridges; wall arenaceous, 
smoothly finished, apertural face slightly depressed; 
aperture semicircular, at inner margin of last chamber. 
Remarks. - The indentations are bigger and more 
rounded than these figured by cushman. 
DOROTHIA NAKKADYI Kavary 
Plate 2, figure 4 
4 
Dorothia nakkadyi Kavary in Kavary and Frizzell, 
1963, Univ. Mo., School Mines & Met., Bull., 
Tech. Ser., No. 102, p. 17, Pl. 2, Fig. 6. 
Remarks. - This species is characterized by the 
small, rapidly tapering conical part of the early 
stage with obscure chambers and two inflated chambers 
in the biserial stage. Occurs in one sample from the 
Paleocene. 
DOROTHIA OXYCONA (Reuss) sensu stricto 
Plate 2, figure 5 
Gaudryina oxycona Reuss, 1860. Akad. Wiss. Wien, 
Nath. - Naturw. Cl., Sitz., Bd. 40, p. 229/ 
Pl. 12, Fig. 3. - Cushman, 1931, Jour. 
Paleontology, Vol. 5, p. 300, Pl. 34, 
Figs. 6 a-b. 
Marssonella oxycona (Reuss) . Cushman, 1946, 
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U.S. Geol. Survey, Prof. Paper 206, pp. 43-44, 
Pl. 12, Figs. 3-5. - Frizzell, 1954, Bureau 
Econ. Geol., Univ. Tex., Rept. Invest., 
No. 22, p. 75, Pl. 6, Figs. 17 a-b. - Said and 
Kenawy, 1956, Micropaleontology, Vol. 2, 
No. 2, p. 127, Pl. 1, Figs. 46 a-b. 
Description. - Test conical, either gradually 
tapering or broadly flaring, earlier chambers indistinct, 
but later three, then two in a whorl but not inflated: 
sutures distinct, flush to slightly depressed; wall 
arenaceous, surface smoothly finished or slightly 
roughened; aperture a broad low opening at inner margin 
of last chamber; apertural face mostly flattened, but 
some show a slight depression. 
DOROTHIA OXYCONA (Reuss) var. TRINITATENSIS 
(Cushman and Renz) 
Plate 2r_figuia 6 
Gaudryina oxyc..:>na Reuss. Cushman and Jarvis, 
1932, u.s. Nat. Mus., Proc., Vol. 80, 
Art. 14, p. 18, Pl. 5, Figs. 1-2. 
Marssonella oxycona (Reuss) var. trinitatensis 
Cushman and Renz, 1946, Cushman Lab. Foram. 
Res., Spec. Publ. 18, p. 22, Pl. 2, Fig. 29. 
- Said and Kenawy, i956, Micropaleontology, 
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Vol. 2, No. 2, p. 127, Pl. 1, Fig. 46 (Synonymy). 
Remarks. - This variety is distinguished from the 
typical form by its larger size, more conical shape, 
and strongly depressed apertural face. 
DOROTHIA PUPA (Reuss) 
Plate 2, figure 7 
Textularia pupa Reuss (in part), 1860, Akad. Wiss. 
Wien, Math. - Naturw. Cl., Sitz., Bd. 40, 
p. 232, Pl. 13, Figs._4 a-b (not 5 a-b). 
Dorothia pupa (Reuss).- Cushman, 1937, Cush~an 
Lab. Foram. Res., Spec. Publ. 8, p. 78, 
Pl. 8, Figs. 20-24. - LeRoy, 1953, Geol. 
Soc. Amer., Mem. 54, p. 28, Pl. 1, Figs. 
14-15. - Said and Kenawy, 1956, Micropale-
ontology, Vol. 2, No. 2, p. 128, Pl. 1, 
Figs. 53 a-c. - Kavary and Frizzell, 1963, 
Univ. Mo., School Mines & Met., Bull., Tech. 
Ser., No.· 102, pp. 17-18, Pl. 2, Figs. 8. 
?Nodosaria affinis Reuss, .1845, Verstein. Bohm. 
kreideformation Abh. 2, pp. 1-58, Pls. 1-13. 
- Cushman and Jarvis, 1932, u.s. Nat. Mus. 
Proc., Vol~ 80, Art. 14, p. 34, Pl. 10, 
Fig. 13 •. - cushman, 1940, Cushman Lab. Foram. 
Res., contr., Vol. 16, p. 86, Pl. 15, 
Figs. 8-23: 1946, U.S. Geol. Survey, Prof. 
Paper 206, pp. 70-71, Pl. 25, Figs. 8-23 
(Synonymy}.- Frizzell, 1954, Bureau Econ. 
Geol., Univ. Tex., Rept. Invest., No. 22, 
p. 89, Pl. 10, Figs. 3-7 (Synonymy) .. 
Nodosaria proxima Silvestri. w. Berry, 1929, 
in Berry and Kelley, u.s. Nat. Mus. Proc., 
Vol. 75, Art. 19, p. 7, Pl. 1, Fig. 13 
(not of Silvestri). 
Remarks. -A few.broken specimens encountered in 
~my material can be closely compared to Nodosaria 
affinis Reuss from the United States. 
NODOSARIA MANIFESTA (Reuss} 
Plate 2, figure 10 . 
Glanduli~ manifesta Reuss, 1851, Haidinger's 
Naturwiss. Abh., Vol. 4, Pt. 1, p. 22, Pl. 1, 
Fig. 4. 
Nodosaria manifesta (Reuss}. cushman, 1926, 
' Amer. Assoc. Pet. Geologists, Bull., Vol. 10, 
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p. 5~4, Pl. 18, Fig. ~-
Pseudoglandulina manifesta (Reuss)~ cushman, 
1946, U.S. Geol. Survey, Prof. Paper 206, 
p. 76, Pl. 27, Figs. 20-26. - Frizzell, 
1954, Bureau Econ. ·Geol., Univ. Tex., 
Rept. Invest., No. 22, p. 92, Pl. 10, 
Figs. 29-31 (Synonymy). 
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Remarks.- Numerous well.preserved specimens are 
identical with those figured by Cushman and by Frizzell. 
Slight variations in shape occur among the specimens 
of this species. 
NODOSARIA NAUMANNI Reuss 
·plate 2, figure 11 
Nodosaria ~anni Reuss, 1874, Palaeontographica, 
Vol. 20, Pt. 2, p. 82, Pl. ·2, Fig. 2. -
cushman, 1940, cushman Lab. Foram. Res., 
contr., Vol. 16, Pt. 1, p. 89, Pl. 16, 
Fig. 7: 1946, u.s. Geol. Survey, Prof. 
Paper 206, p. 72, Pl. 26, Fig. 11. - Frizzell, 
1954, Bureau Econ. Geol., Univ. Tex., Rept. 
Invest., No. 22, p. 91, Pl. 10, Fig. 24 
(Synonymy) • 
~cri~ion. - Test straight, chambers inflated, 
five in number, increasing gradually in size as added: 
sutures distinct, depressed, straight: aperture terminal, 
rounded, radiate. 
Remarks. - Chambers are more inflated than these 
figured by Cushman and by Frizzell. 
Genus DENTALINA Risso, 1826 
DENTALINA sp. aff. D. EOCENICA Cushman 
Plate 2, figure 12 
?Dentalina eocenica Cushman, 1944, Cushman Lab. 
Foram. Res., Contr., Vol. 20, Pt. 1, p. 36, 
Pl. 6, Fig. 1: 1951, u.s. Geol. Survey, 
Prof. Paper 232, p. 22, Pl. 6, Figs. 30-
33 (Synonymy) • 
Remarks. - A specimen with slightly inflated 
chambers, pyriform outline of last chamber, oblique 
and horizontally depressed sutures, and radiate 
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terminal aperture suggests a close affinity to Dentalina 
eocenica Cushman. This form occurs in Paleocene sample. 
DENTALINA sp. cf. D. GRACILIS (d'Orbigny) 
Plate 2, figure 13 
?Denta!._inC! !lE_acitis d' Orbigny. 1840, Soc. Geol. 
France Mem., 1st ser., Vol. 4, p. 14, Pl. 3, 
Fig. 5. - Cushman, 1949, cushman Lab. Foram. 
Res., contr., Vol. 16, p. 77, Pl. 13, Figs. 
9-11. - cushman and Todd, 1943, Cushman Lab. 
Foram. Res., Contr., Vol. 19, p. 57, Pl. 10, 
Fig. 6. - cushman, 1946, u.s. Geol. Survey, 
Prof. Paper 206, pp .. 65-66, ·Pl. 23, Figs. 
3-6. - F~izzell, 1954, Bureau Econ. Geol., 
Univ. Tex., Rept. Invest., No. 22, p. 88, 
Pl. 9, Figs. 49-50 (Synonymy). 
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Remarks. - Under this name both. Cushman and Frizzell 
figure a slender, somewhat curved species that ~orres­
ponds well with a broken specimen from a Paleocene 
sample. 
Genus L~GENA Walker and Jacob, 1784 
LAGENA ACUTICOSTA Reuss 
Plate 2, figure 14 
La~~ acuticosta Reuss, 1862, Sitz. K. Akad. 
Wiss. Math. -Nat. Cl., Wien, Bd. 44, No. 1, 
p. 305, Pl. 1, Fig. 4. - Cushman, 1946, u.s. 
Geol. Survey, Prof. Paper 206, p. 94, Pl. 39, 
Figs. 14-15 (Synonymy). 
Description. - Test small, somewhat pyriform: wall 
calcareous, surface ornamented with many fine platelike 
costae: aperture at end of a short neck. 
LAGENA APICUL~TA (Reuss) 
Plate~a, figure 15 
Colina apiculata Reuss, 1850, Haidinger's Nat. 
Abh., Vol. 4,· p. 22, Pl. 1, Fig. 1~ -White, 
1928, Jour.· Paleontology, Vol. 2, p. 210, 
P~. 29, Fig. 7 •. 
Lagena apiculata (Reuss). Tappan, Jour. Paleon-
tology, 1940, Vol. 14, No. 2, pp. 111-112, 
Pl. 17, Figs. 15 a-b (Synonymy).- Frizzell, 
1954, Bureau Econ. Geol., Univ. Tex., Rept. 
Invest., No. 22, p.· 102, Pl. 14, Figs. 5-6 
(Synonymy). - Said and Kenawy, 1956; Micro-
paleontology, Vol. 2, No. 2, p. 136, Pl. 3, 
Fig. 8. 
Description. - Test small, ovate, smooth, with 
basal spine~ aperture radiate, at end of short neck. 
LAGENA ASPERA Reuss "var. APICULATA White" 
Plate 2, figure 16 
Lagena aspera Reuss var. apiculata White, 1928,· 
Jour. Paleontology, Vol. 2, pp. 208-209, 
41 
Pl. 2~, Fig. 5 (~ynonymy). - Kavary and 
Frizzell, 1963, Univ. Mo., School Mines & 
Met·., Bull., Tech. Ser., No. 102, p. 23, Pl. 3, 
Fig. 8. 
Description. - Test subspherical to spherical~ 
wall calcareous, surface covered with scattered papillae, 
apiculate~ aperture simple opening at the end of a 
neck which is sometimes very short. 
Remarks. This form distinguished from Lagena 
asper~ ~· ~- by being strongly apiculate. Although 
the varietal name is a junior homonym, it is not 
renamed here. 
LAGENA sp.·cf. L. GLOBOSA (Montagu) 
Plate 2, figure 17 
?Vermiculum globosum Montagu, 1803, Testacea 
Britannica, p. 523. 
Lagena sp. cf. globosa (Montagu). Cushman and 
Hedberg, 1941, Cushman Lab. Foram. Res., 
contrib., Vol. 17, Pt. 4, p. 91, Pl. 22, 
Figs. 11-13. - Frizzell, 1954, Bureau Econ. 
Geol., Univ. Tex., Rept. Invest., No. 22, 
p. 102, Pl. 14, Fig. 7. 
La~~ globosa (Montagu). LeRoy, 1953, Geol. 
Soc. Amer., Mem. 54, p. 36, Pl. 8, Fig. 15. 
- Said and Kenawy, 1956, Micropaleontology, 
Vol. 2, No. 2, p. 136, Pl. 3, Fig. 7. 
Kavary and Frizzell, 1963, Univ. Mo., School 
Mines & Met., Tech. Ser., No. 102, p. 23, 
Pl. 3, Fig. 9 (Synonymy). 
Description. - Test small, majority of specimens 
spherical, smooth, with slight neck. 
Remarks. - Specimens show a different degree of 
sphericity and smoothness. 
LAGENA LAEVIGATA (Reuss) 
Plate 2, figures 18-19 
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Fis~ina laevigata Reuss, 1850, k., Akad., Wiss., 
Math. -Nat. Cl., Denkschr., Wien, Bd. 1, p. 366. 
Lagena la~vigata (Reuss). cushman, 1946, u.s. 
Geol. Survey, Prof. Paper 206, p. 95, 
Pl. 40, Fig. 1. - Frizzell, 1954, Bureau 
Econ. Geol., Univ. Tex., Rept. Invest., 
No. 22, p. 103, Pl. 14, Figs. 10 a-b 
(Synonymy).· 
Description. - Test pyriform, without a definite 
neck, surface smooth, aperture rounded. 
Remarks. - variation in shape occurs between this 
specimen and those of American Gulf coast area. 
Family POLYMORPHINIDAE d'Orbigny, 1839 
Subfamily POLYMORPHININAE d'Orbigny, 1829 
Genus GUTTULINA d'Orbigny, 1838 
GUTTULINA ADHAERENS (Olszewski) 
Plate 3, figure 1 
Polymorphina adhaerens Olszewski, 1875, Sprawozd. 
kern. Fizyi. Akad. Umiej. Krakowie, Vol. 9, 
p. 119, Pl. 1, Fig. 11. 
Guttulina adhaerens (Olszewski) • - cushman and 
Ozawa, 1930, u.s. Nat. Mus., Proc., Vol. 77, 
Art. 6, p. 36, Pl. 1, Figs. 9 a-c: Pl. 6, 
Figs. 7 a-b. - cushman, 1946, u.s. Geol. 
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Survey, Prof. Paper 206, p. 96, Pl. 40, Figs. 
8-10. - Said and Kenawy, 1956, Micropaleontology, 
Vol. 2, No. 2, p. 137, Pl. 3, Fig. 19. 
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Descriptioq. - Test ovate, rounded at base, acute 
toward apertural e~d: chambers fairly distinct, arranged 
in almost quinqueloculine series: sutures slightly 
depressed: aperture radiate, at terminal end. 
GUTTULINA TRIGONULA (Reuss) 
Plate 3, figure 2 
Polymorphina trigonul~ Reuss, 1845, verstein. 
Bohm. Kreideformation, Pt. 1, p. 40, Pl. 13, 
Fig. 84. 
Guttulina trigonula (Reuss). Cushman and Ozawa, 
1930, u.s. Nat. Mus., Proc., Vol. 77, Art. 6, 
p. 28, Pl. 4, Figs. 2 a-c. - cushman, 1946, 
U.S. Geol. Survey, Prof. Paper 206, p. 95, 
Pl. 40, Figs. 6-7 (Synonymy).- Said and 
Kenawy, 1956, Micropaleontology, Vol. 2, 
No. 2, p. 137, Pl. 3, Fig. 16. 
Description. - Test spheroidal, almost flat at 
base, acute toward apertural end: chambers inflated, 
arranged in quinqueloculine series, all chambers 
extend to the base: sutures depressed, distinct at 
bottom, flush at top: wall smooth: aperture slightly 
produced, radiate. 
Remarks. - Several typical specimens of this 
species were found in the Paleocene samples. This 
species recorded from a comparable horizon in Egypt. 
Superfamily BULIMINACEA. Jones,· 1875 
Family BOLI~INITIDAE Cushman, 1927 
Genus BOLIVINOIDES Cushman, 1927 
BOLIVINOIDES DRACO DORREENI Finlay 
Plate 3, figure 3 
Bolivinoides dorreeni Finlay, 1940, Roy. Soc. N. 
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Zealand, Trans. Proc., Vol. 69, Pt. 4, p. 453, 
Pl. 63, Figs. 56-58. 
Bolivinoides draco dorreeni Finlay. Reiss, 1954, 
Cushman Found. Foram. Res., Contr., Vol. 5, 
Pt. 4, p. 155, Pl. 29, Figs. 4-7. - said and 
Kenawy, 1956, Micropaleontology, Vol. 2, 
No. 2, p. 140, Pl. 3, Fig. 42. 
Remarks. - This subspecies is an excellent marker 
fossil for the Maestrichtian Stage. It is characterized 
by reticulate ornamentation which distinguished this 
from Bolivinoides draco draco (Marsson) • This form is 
closely related to the latter subspecies. 
BOLIVINOIDES DRACO DRACO. (Marsson) 
Plate 3, figure 4 
Bolivina draco Marsson, 1878, Nat. Ver. Neu-
vorpommern und Rugen., Mitt., Jahrg. 10, 
p. 157, Pl. 3, Figs. 25 a-d. 
Bolivinoides rhomboidea Cushman, 1926, cushman 
Lab. Foram. Res., Contr., Vol. 2, P5. 1, 
p. 19, Pl. 2, Figs. 3 a-b: 1946, U.S. Geol. 
Survey, Prof. Paper 206, p. 113, Pl. 48, 
Fig. 15. 
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Bolivi~ides draco d~ (Marsson). Hiltermann 
and Koch, 1950, Geol. Jahrb., Bd. 64, p. 598, 
Figs. 2-4, No. 52-54, 58-60; Fig. 5, No. 53, 
69, 70; Fig. 1, No. 72 a-c, 73 a-b (not seen). 
- Edgell, 1954, Cushman Found. Foram. Res~, 
contr., Vol. 5, Pt. 2, p. 73, Pl. 13, 
Figs. 1-3: Pl. 14, Figs. 1-3. - Reiss, 1954, 
Cushman Found. Foram. Res., Contr., Vol. 5, 
Pt. 4, p. 155, Pl. 29, Figs. 1-3. 
Description. - Test small to medium size, outline 
rhomboidal, maximum width close to proximal end, 
greatest thickness in median part, margin acute, last 
two chambers thickened and smooth: ornamentation con-
spicuous, of two roughly pa~allel ribs separated by 
shallow sulcus, bordered by side ribs; aperture a 
n~rrow notch, at middle of last chamber. 
Re~~~s. ·- This subspecies is an excellent index 
fossil for the Maestrichtian stage. 
Family BULIMINIDAE Jones, 1875 
Subfamily BULIMININAE Jones, 1875 
Genus BULIMINA d'Orbigny, 1826 
BULIMINA ARKADELPHIANA Cushman and Parker 
Subspecies MIDWAYENSIS Cushman and Parker 
Pl~te 3, figure 5 
Bulimina arkadelphiana midwayensis cushman and 
Parker, 1947, u.s. Geol. survey, Prof. Paper 
210-D, p. 92, Pl. 21, Figs. 24-25. - Said 
.and Kenawy, 1956, Micropaleontology, Vol. 2, 
No. 2, p. 142, Pl. 4, Fig. 11. 
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Description. - Test more elongate than broad, 
initial end with distinct spine, chambers of last whorl 
strongly inflated, apertural end broadly rounded: sutures 
depressed, wall calcareous, surface covered with short 
spines in earlier stage, smooth in later stage~ aperture 
oval, on inner face of last chamber. 
Remarks. - The specimens resemble the Egyptian type 
more closely than the American form • 
. Superfamily CASSIDULINACEA d'Orbigny, 1839 
Family LOXOSTOMIDAE Loeblich and Tappan, 1962 
Genus LOXOSTOMUM Ehrenberg, 1854 
LOXOSTOMUM CUSHMANI Wickenden 
Plate 3, figure 6 
Loxostomum cushmani Wickenden, 1932, Roy. Soc. 
Canada, Trans., 3d Ser., Vol. 26, Sec. 4,. 
p. 91, Pl. 1, Figs. 6 a-b. - cushman, 1946, 
u.s. Geol. Survey, Prof. Paper 206i p. 129, 
Pl. 53, Figs. 24-31. 
~ostomum clavatum cushman, 1932, Jour. of Pale-
ontology, Vol. 6, p. 340, Pl. 51, Figs. 8 a-b. 
Description. - Test elongate, slightly tapering, 
periphery broadly ~ounded: cha~bers distinct, slightly 
inflated and overlapping; sutures distinct, flush with 
surface in early portion, strongly depressed in later 
stage: wall smooth except for slight longitudinal 
costae in early portion; aperture rounded, at terminal 
end of last chamber. 
Remarks. - A specimen identical to the figured 
specimen No. 3l_(Cushman, 1946) from Gulf Coast of 
the United States is recorded from a Paleocene sample. 
LOXOSTOMUM LIMONENSE (Cushman) 
Plate 3, figure 7 
Bolivina incrassata Reuss var. limonense Cushman, 
1926, Cushman Lab. Foram. Res., Contr., 
Vol. 2, Pt. 1, p. 19, Pl. 2, Fig. 2. 
Loxostoma limonense (Cushman). Cushman, 1946, 
u.s. Geol. Survey, Prof. Paper 206, p. 131, 
Pl. 54, Fig. 17. - Cushman and Renz, ·1946, 
Cushman Lab. Foram. Res., Spec. Publ. No. 
18, p. 39, Pl. 6, Fig. 23. - Said and Kenawy, 
1956, Micropaleontology, Vol. 2, No. 2, 
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P· 144, Pl. 4, Fig. 21. - Kavary and Frizzell, 
1963, Univ. Mo., School Mines & Met., Bull., 
Tech. Ser., NO •. 102, p. 28, Pl. 3, Fig. 27. 
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Description. ·..:.. Test elongate, slender, tapering and 
compressed; charnbe~s numerous, somewhat.overlapping, 
increasing rather uniformly in size as added, periphery 
rounded; sutures distinct, rather depressed, somewhat 
strongly curved; wall smooth, finely perforate; aperture 
terminal, long and narrow. 
Family INVOLUTINIDAE Butschli, 1880 
Genus INVOLUTINA Terquem, 1862 
INVOLUTINA GL~BRATA (Cushman and Jarvis) 
Plate 3, figure 8 
Ammodiscu~ ~labratus Cushman and Jarvis, 1928, 
Cushman Lab. Foram. Res., Contr., Vol. 4, 
p. 86, Pl. 12, Figs. 6 a-b. - Cushman, 1946, 
u.s. Geol. Survey, Prof. Paper 206, p. 17, 
Pl. 1, Fig. 32. 
Involutina ~labrata (Cushman and Jarvis). 
Kavary and Frizzell, 1963, Univ. Mo., School 
Mines & Met., Bull., Tech. Ser., No. 102, 
p. 19, Pl. 2, Fig. 16. 
Description. - Test planispiral, closely coiled, 
compressed, concave on both sides, wall thin, smoothly 
polished; aperture at end of tubular chamber. 
Remarks. - Well preserved and broken specimens 
recorded from Maestrichtian material. 
Family NONIONIDAE Schultze, 1854 
Subfamily NONIONINAE Schultze, 1854 
Genus PULLENIA Parker and Jones, 1862 
PULLENIA sp. cf. P. AMERICANA Cushman 
Plate 3, figures 9-10 
?Pulleni~ ~inqueloba, Cushman and Church, 1929, 
Calif. Acad. Sci., Proc., Ser. 4, Vol. 18, 
p. 517, Pl. 41, Figs. 10-11 (not Nonionina 
.9J:!inq~loba Reuss) • 
Pullenia americana Cushman, 1936, cushman Lab. 
Foram. Res., contr., Vol. 12, Pt. 4, p. 76, 
Pl. 13, Figs. 4-5; 1946, u.s. Geol. Survey, 
Prof. Paper 206, p. 146, Pl. 60, Figs. 13-14. 
- Olsson, 1960, Jour. Paleontology, Vol. 34, 
No. 1, p. 42, Pl. 7, Figs. 17-18. - Kavary 
and Frizzell, 1963, Univ. Mo., School Mines 
& Met., Bull. Tech. Ser., No. 102, p. 60, 
Figs. 21-22. 
50 
Descri£tion. - Test planispiral, completely 
involute, strongly compressed, periphery subacute; 
chambers distinct, five i:r. last whorl, increasing very 
slightly in size as added; aperture at base of apertural 
face. 
Re~arks. - The aperture is not higher at the center 
of apertural face. 
PULLENIA CORYELLI.White 
Plate. 3, figures 11-12 
Pullenia coryelli White, 1929, Jour. Paleontology, 
Vol. 3, p. 56, Pl. 5, Fig. 22. - cushman, 
1946, u.s. Geol. Survey, Prof. Paper 206, 
p. 147, Pl. 60, Figs. 10-11. - Said and 
Kenawy, 1956, Micropaleontology, Vol. 2, 
No. 2, p. 156, Pl. 7, Fig. 24. 
Description. - Test subspherical, slightly 
higher than broad: chambers six in last whorl: sutures 
indistinct, slightly depressed. 
·Remarks. -This form occurs in the Danian of 
Egypt and is recorded in my material from a Danian 
sample (3830-3840 feet). 
PULLENIA CRETACEA Cushman 
Plate 3, figure 13 
Pulleni~ ~aternaria (Reuss) . Cushman, 1931, 
Jour. Paleontology, Vol. 5, p. 313, Pl. 36, 
Figs. 4 a-b (not of Reuss). 
Pullenia c~~ cushman, 1936, cushman Lab. 
Foram. Res., Contr., Vol. 12, p. 75, Pl. 13, 
Figs. 8 a-b. - cushman and Hedberg, 1941, 
cushman Lab. Foram. Res., contr., Vol. 17, 
p. 98, Pl. 23, Figs. 17 a-b. - cushman, 
1946,_ U.S •. Geo1. Survey, Prof. Paper 206, 
pp. 146-147, Pl. 60, Fig. 9 (Synonymy). 
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Descri£tion. ~ Test subglobular, somewhat compressed, 
very slightly umbi~icate: chambers distinct, five in 
adult whorl, increasing gradually in size as added: 
sutures distinct, depressed, very slightly curved: 
aperture elongate, narrow, at base of apertural face, 
extending from one umbilicus to the other. 
Remarks. - Pullenia cretacea cushman may be dis-
---
tinguished from Pullenia americana Cushman by its much 
broader form in front view and broadly rounded periphery. 
PULLENIA JARVISI Cushman 
Plate 3, figure 14 
Pullenia .icg:_~ cushman, 1936, cushman Lab. 
Foram. Res., Contr., Vol. 12, Pt. 4, Pl. 13, 
Figs. 6 a-b. - Cushman and Todd, 1943, cushman 
Lab~ Foram. Res., contr., Vol. 19, Pt. 1, 
p. 9, Pl. 1, Figs. 15 a-b. - Cushman, 1946, 
u.s. ·Geol. Survey, Prof. Paper 206, p. 147, 
Pl. 60, Fig. 15. - Said and Kena\~, 1956, 
Micropaleontology, Vol. 2, No. 2, p. 156, 
Pl. 7, Figs. 28 a-b. 
Description. - Test· med-ium size, planispiral, 
completely involute, five chambers in last whorl: 
periphery rounded, distinctly lobate: sutures somewhat 
depressed: aperture a low arch at base of apertural 
face and extending across it. 
Remarks. - Specimens from my material larger than 
.those from Iran, are recorded in samples from Paleocene 
and Maestrichtian. 
Family ALABAMINIDAE Hofker, 1951 
Genus GYROIDINA d'Orbigny, 1826 
GYROIDINA GIRARDANA {Reuss) 
Plate 3, figures 15-16 
Rotalia girardana Reuss, 1851, Deutsch. Geol. 
Ges., Zeitschr., Berlin, Bd. 3, p. 73, 
Pl. 5, Fig. 34. 
Gyroidina Sirardana (Reuss) . - Cushman, 1946, 
u.s. Geol. Survey, Prof. Paper 206, p. 140, 
Pl. 58, Fig. 9. - LeRoy, 1953, Geol. Soc. 
Amer., Mem. 54, p. 35, Pl.· 5, Figs. 10-12. 
- Frizzell, 1954, Bureau Econ. Geol., Univ. 
Tex., Rept. Invest., No. 22, p. 123, Pl. 18, 
Fig. 37 a-c. - Said and Kenawy, 1956, Micro-
paleontology, Vol. 2, No. 2, pp. 148-149, 
Pl. 5, Fig·. 9. 
Remarks. A large number of typical specimens of 
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this species is recorded in Danian and Paleocene samples. 
LeRoy records this specie~ from the basal Eocene of 
Maqfi, Egypt~ Said and Kenawy noticed the occurrence of 
large numbers in Maestrichtian samples of Nekhl and 
Giddi, Egypt. 
GYROIDINA GLOBOSA (Hagenow) 
Plate 3, figures 17-18 
Nonionina globosa Hagenow, 1842, Neues Jahrb., 
p. 574. 
Gyroidina ~lobosa (Hagenow). Cushman, 1931, Jour. 
Paleontology, Vol. 5, p. 310, Pl. 35, Figs. 
19 a-c: 1946,,u.s. Geol. Survey, Prof. Paper 
206, p. 140, Pl. 58, Figs. 6-8 (Synonymy). 
-Frizzell, 1954, Bureau Econ. Geol., Univ. 
Tex., Rept. Invest., No. 22, p. 124, Pl. 18, 
Figs. 40 a-c (Synonymy).- Said and Kenawy, 
1956, Micropaleontology, Vol. 2, No. 2, 
p. 149, Pl. 5, Figs. 5 a-c. 
Remarks. - Typica~ specimens of this form observed 
in Cretaceous and Paleocene samples. Distinguishing 
features, broadly rounded periphery, the last whorl 
va.rying in its position with respect to preceding whorl. 
GYROIDINA sp. cf. G. SUBANGULATA (Plummer) . 
Plate 3, figures 19-20 
?Rotalia soldanii (d'Orbigny) var. subangulata 
Plummer, 1926, Univ. Tex., Bull. 2644, 
p. 154, Pl. 12, Figs. 1 a-c. 
Gyroidina subangulata (Plummer). - cushman, 1951, 
u.s. Geol. Survey, Prof. Paper 232, p. 51, 
Pl. 14, Figs. 14-15 (Synonymy).- LeRoy, 1953, 
Geol. Soc~ Amer., Mem. 54, p. 35, Pl. 3, 
Figs. 23-25. - Said and Kenawy, 1956, 
Micropal~ontology, Vol. 2, No~ 2, p. 149, 
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Pl. 5, Figs. 9 a-c. - Kavary and Frizzell, 
1963, Univ. Mo., School Mines & Met., Bull., 
Tech. Ser., No. 102, p. 33, Pl. 4, Figs. 18-20. 
Description. - Test medium size, planoconvex, 
dorsal side flat, ventral side strongly convex; peripheral 
margin bluntly angular; chambers eight to nine in final 
whorl; sutures flush with surface to very slightly 
depressed, oblique dorsally, radiate on ventral side1 
wall smooth, finely perforate; aperture a narrow slit 
at base of broad septal face, extending from a point 
below periphery almost into umbilicus. 
Rem~rks. - This species, originally described from 
the Midway of Texas, occurs in large numbers in the 
Paleocene sections of Egypt, and has been encountered 
in Iranian samples from the Cretaceous. Recorded in 
my samples only in the Danian. 
Family ANOMALINIDAE Cushman, 1927 
Subfamily ANOMALININAE Cushman, 1927 
Genus ANO~~LINA d'Orbigny, 1826 
ANOMALINA GRANOSA (Hantken) 
Plate 3, figure 21 
Truncatulina granosa Hantken, 1875, K. Ungar. Geol. 
Anst., Mitt. Jahrb., Bd. 4, Heft 1, p. 74, 
Pl. J.O, Figs. 2 a-c. 
Anomalina granosa (Hantken). LeRoy, 1953, Geol. 
Soc. Amer., Mem. 54, p. 17, Pl. 6, Figs. 1-3. 
- Said and Kenawy, 1956, Micropaleontology, 
Vol. 2, No. 2, p. 153, Pl. 6, Figs. 20 a-c. 
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Description. - Test nearly symmetrical, more umbil-
icate ventrally than ~orsally: chambers distinct, six to 
seven in last whorl, strongly inflates: wall coarsely 
perforate: sutures distinct, depressed, slightly 
curved: periphery broadly rounded, lobate: aperture 
at base of last chamber, extending toward umbilicus. 
Remarks. - A large number of this form was found 
·in Danian samples. Recorded in Danian, Paleocene, and 
Lower Eocene of Egypt. Kavary {In Kavary and Frizzell, 
1963) found two sizes of this form in Danian samples. 
Genus STENSIOINA Brotzen, 1936 
STENSIOIN~ AMERICANA Cushman and Dorsey 
Plate 3, figures 22-23 
Stensioina americana cushman and Dorsey, 1940, 
cushman Lab. Foram. Res., Contr., Vol. 16, 
p. 5, Pl. 1, Figs. 7 a-c. - cushman, 1946, 
u.s. Geol. Survey, Prof. Paper 206, pp. 141-
142, Pl. 65, Fig. 14. - Said and Kenawy, 
1956, Micropaleontology, Vol. 2, No. 2, 
pp. 149-150, Pl. 6, Figs. 1 a-c. 
Description. - Test small, trochoid, dorsal side 
flat with central portion slightly concave, ventral 
side strongly convex, umbonate, umbonal area flat: 
peripheral margin acutely keeled: chambers distinct, 
nine in last whorl: sutures distinct, raised on dorsal 
side, marked by irregular, gently curved costae, on 
ventral side depressed, marked by narrow bands of clear 
shell material: aperture low, arched, at inner margin 
of last chamber. 
Remarks. - This species is distinguished from 
Stensioina excolata (Cushman) by its smaller size, 
~learly marked dorsal suture, and slightly concave 
central part of dorsal side. Occurs in my samples 
in Maestrichtian only. 
STENSIOINA EXCOLATA (Cushman) 
Plate 3, figures 24-25 
Truncatulina excolata cushman, 1926, Cushman Lab. 
Foram. Res., contr., Vol. 2, Pt. 1, p. 22, 
Pl. 3, Figs. 2·a-b. 
Gyroidina excolata (Cushman) . White, 1928, Jour. 
Paleontology, Vol. 2, p. 293, Pl. 40, Fig. 2. 
?tensioina excolata (Cushman), 1946, u.s. Geol. 
Survey, Prof. Paper 206, p. 141, Pl. 66, 
Figs. 17 a-c. - Said and Kenawy, 1956, Micro-
paleontology, Vol. 2, No. 2, p. 150, Pl. 6, 
Figs. 2 a-c. 
Description. Test medium size, trochoid, piano-
convex, dorsal side flat, ventral side strongly convex, 
-, 
approaching a hemisphere in side view, smooth except 
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for short, irregularly twisted ~ostae .near umbilicus: 
equatorial periphery rounded, axial periph~ry acute, 
slightly keeled: chambers indistinct, about nine in 
last whorl: sutures fairly distinct, depressed on 
ventral side, quite indistinct on dorsal side due to 
some calcareous debris: aperture obscure. 
Remarks. - This species seems to be an excellent 
index fossil for beds of Maestrichtian age in Egypt, 
and the comparable Mendez: Shale of Mexico. Two poorly 
preserved specimens recorded from the Upper Cretaceous 
in my samples. 
sa 
Superfamily GLOBIGERINACEA Carpenter, Parker and Jones, 1862 
Family HETEROHELICIDAE Cushman, 1927 
Subfamily HETEROHELICINAE Cushman, 1927 
Genus HETEROHELIX Ehrenberg, 1843 
HETEROHELIX GLOBOCARINATA (Cushman) 
Plate 4, figures 1-2 
Guemb,~lina globocarinata cushman, 1939, Cushman 
Lab. Foram. Res., Contr., Vol. 14, Pt. 3, 
p. 10, Pl. 2, Figs. 4-5: 1946, u.s. Geol. 
Survey, Prof. Paper 206, p. 107, Pl. 46, 
Figs. 8-9. - Frizzell, 1954, Bureau Econ. 
Geol., Univ. Tex., Rept. Invest., No. 22, 
p. 108, Pl. 15, Fig. 23 (Synonymy) • 
Heterohelix 9.lobocarinata (Cushman). Gallitelli, 
1957, u.s. Nat. Mus., Bull. 215, p. 137, 
Pl. 31, Fig. 17. - Kavary and Frizzell, 1963, 
Univ. Mo., School Mines & Met., Bull., Tech. 
Ser., No; 102, p. 62, Pl. 12, Fig. 30. 
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Description. - Test medium size, almost twice as 
long as broad; initial chambers coiled, compressed, 
periphery slightly carinate, later biserial, subglobular; 
periphery round, indented throughout; wall perforate, 
surface smooth except for very fine striae covering 
early portion; sutures distinct, depressed, strongly 
so in later stage; aperture low, arched opening at 
base of last chamber. 
Remarks.- This species.differs from Heterohelix 
striata (Ehrenberg) in the smaller, much compressed 
initial test, which is strongly carinate. 
HETEROHELIX GLOBULOSA (Ehrenberg) 
Plate 4, figure 3 
Textularia ~lobulosa Ehrenberg, 1840, K. Preuss. 
Akad. Wiss., Berlin, Abh., (Jahrg. 1838), 
p. 135, Pl. 4, Fig. 4. 
Guernbelina globulosa (Ehrenberg). cushman, 1946, 
u.s. Geol. Survey, Prof. Paper 206, pp. 105-
106, Pl. 45, Figs. 9-15. - Said and Kenawy,· 
1956, Micropaleontology, Vol. 2, No. 2, 
p. 139, Pl. 3, Fig. 29. 
Description. - Test medium size, rapidly tapering, 
initial end subacute, 1 1/2-2 times as long as broad; 
chambers spheri~al, inflated, increasing in size toward 
aperture: sutures distinct, depressed throughout: 
surface smooth: aperture low, arched shape, at inner 
side of last chamber. 
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Remarks. - This species recorded from the Upper 
Maestrichtian, Danian, and Paleocene of Egypt. Very few 
specimens have been recorded from Maestrichtian and 
Upper Paleocene of Iraq. 
HETEROHELIX STRIATA (Ehrenberg) 
Plate 4, figure 4 
Textularia 2tri~ Ehrenberg, 1840, K. AKad. 
Wiss. Berlin, Physik. Abh., Jahrg. 1838, 
p. 135, Pl. 4, Figs. 1-3. 
guernbelina striata (Ehrenberg). Egger, 1899, 
K. Bayer, Akad. Wiss. Munchen, Math.-Physik. 
Cl., Abh., Bd. 21, Abt. 1, p. 33, Pl. 14, 
Figs. 37-39 (not Figs. 5-7, 10-lt).- Cushman, 
1946, u.s. Geol. survey, Prof. Paper 206, 
pp. 104-105, Pl. 45, Figs. 4-5. - Bandy, 1951, 
Jour. Paleontology, Vol. 25, p. 510, Pl. 75, 
Figs. 8-9 (Synonymy). 
Heteroheli~ striata (Ehrenberg). Gallitelli, 1957, 
U.S. ·Nat. Mus., Bull. 215, pp. 137-140. -
Kavary and Frizzell, 1963, Univ. Mo., School 
Mines & Met., Bull., Tech. Ser., No. 102, 
p. 62, Pl. 13, Figs. 1-2. 
Description. - Test medium size, 1 1/2 times as long 
as broad, initial part taperingr chambers subglobular, 
increasing very slightly in size as added: periphery 
rounded, lobate throughout: wall finely striate except 
for last chambers of some specimens; sutures distinct, 
straight: aperture arched, at inner margin of last 
chamber. 
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Remarks. - My specimens differ from these of Kavary 
(Kavary and Frizzell) and figured £pecimens of cushman 
by shorter length and equal size of the last two pairs 
of chambers resulting in almost parallel sides in the 
final shape. 
HETEROHELIX ULTIMATUMIDA (White) 
Plate 4, figures 5-6 
Guembelina ultimatumida White, 1929, Jour. 
Paleontology, Vol. 3, p. 39, Pl. 4, Fig. 13. 
- Cushman, 1946, u.s. Geol. Survey, Prof. 
Paper 206, p. 107, Pl. 46, Figs. 6-7 (Synonymy). 
- Said and Kenawy, 1956, Micropaleontology, 
Vol. 2, No. 2, p. 139, Pl. 3, Figs. 3la-b. 
Heterohelix ultimatumida (White). Gallitelli, 
1957, u.s. Nat. Mus., Bull. 215, p. 137. -
. 
Kavary and Frizzell, 1963, Univ. Mo., School 
Mines & Met., Bull., Tech. Ser., No. 102, 
p. 62, Pl. 13, Fig. 3. 
Description. - Test small to medium size, V-shaped 
in outline; chambers inflated throughout, strongly so 
in adult; sutures depressed; wall in early portion feebly 
striate; aperture a long crescent opening at base of 
. ·., ·" 
apert~ral face. 
Remarks. - Few specimens recorded from the Maest-
richtian Stage. 
Genus CHILOGUEMBELINA LOEBLICH and TAPPAN, 1956 
CHILOGUEMBELINA MARTINI (Pijpers) 
Plate 4, figures 7-8 
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Textularia martini Pijpers, 1933, Geog. Geol. Med., 
Physiogr. Geol., Reeks Univ. Utrecht, p. 57, 
Figs. 6-10. 
Guembelina goodwini Cushman and Jarvis, 1933, 
Cushman Lab. Foram. Res., Contr., Vol. 9, 
P"!:. 3, p. 69, Pl. 7, Figs. 15, 16 a-b. 
Guernbelina venezuelana Nuttall, 1935, Jour. Pale-
ontology, Vol. 9, p. 126, Pl. 15, Figs. 2-4. 
Chiloguembelina martini {Pijpers) • Beckmann, 
1957, U.S. Nat. Mus., Bull. 215, p. 89, 
Pl. 21, Figs. 14 a-b, Text. Figs. 9-11, 
14-18, 20-23. - Kavary and Frizzell, 1963, 
Univ. Mo., School Mines & Met., Bull., Tech. 
Ser., No. 102, p. 69, Pl. 13, Fig. 28. 
Remarks. Many specimens of this species are 
recorded from the Danian. 
CHILOGUEMBELINA MIDWAYENSIS (Cushman) 
Plate 4, figure 9 
Guembelina midwayensis cushman, 1940, cushman Lab. 
Foram. Res.,. Contr., Vol. 16, Pt. 3, p. 65, 
Pl. 11, Fig. 15. - Cushman and Todd, 1946, 
Cushman Lab~ Foram. Res., Contr., Vol. 22, 
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Pt. 2, p. 58, Pl. 10, Fig. 15. 
Chiloguernbeli~a midwayensis midwayensis (Cushman). 
Beckmann, 1957, U.S. Nat. Mus., Bull. 215, 
p. 90, Pl. 21, Fig. 14. - Loeblich and Tappan, 
1957, u.s. Nat. Mus., Bull. 215, p. 179, 
Pl. 41, Fig. 3; Pl. 43, Figs. 7 a-b; Pl. 45, 
Figs. 9 a-b. 
Chiloguembelina midwayensis (Cushman) • Kavary and 
Frizzell, 19~3, Univ. Mo., School Mines & 
Met., Bull., Tech. Ser., No. 102, p. 69, 
Pl. 13, Fig. 31. 
Remarks. - The common occurrence of this species 
in the Danian material is consistent with that in Iran. 
Genus PSEUDOGUEMBELINA Bronnimann and Brown, 1953 
PSEUDOGUEMBELINA COSTULATA (Cushman) 
Plate 4, figures 10-11 
.Guernbelina costulata Cushman, 1938, cushman Lab. 
Foram. Res., contr., Vol. 14, p. 16, Pl. 3, 
Figs. 7-9; 1946, u.s. Geol. Survey, Prof. 
Paper 206, p. 108, Pl. 46, Figs. 10-12; 1949, 
u.s. Geol. Survey, Prof. Paper 221, p. 7, 
Pl. 3, Fig. 4. - Hamilton, 1953, Jour. 
Paleontology, Vol. 27, p. 234, Pl. 30, Fig. 
12. -Frizzell, 1954, Bureau Econ. Geol., 
Uhiv. Texas, Rept. Invest., No. 22, p. 108, 
Pl. 15, Figs. 17-19 •. 
Pseudoguembelina costulata (Cushman) • Bronnimann 
and Brown, 1953, Cushman Found. Foram. Res., 
Contr., Vol. 4, Pt. 4, p. 153, Text Fig. 5. 
- Gallitelli, 1957, u.s. Nat. Mus., Bull. 
215, p. 139, Pl. 31, Figs. 21-22. 
Description. - Test small to medium size, 1 1/2 
times as long as broad, initial end rather rapidly 
tapering; chambers biserial, gradually increasing in 
size as added, ultimate pair of chambers forms maximum 
breadth, with inner portion reduced in height; in lateral 
view outline is only slightly lobate; sutures indistinct 
in early stage, later oblique and depressed; wall 
ornamented throughout with fine longitudinal costae 
parallel to contour of chambers; principal aperture 
semicircular, at base of inner margin of ultimate 
chamber, accessory apertures obscure along median line. 
PSEUDOGUEMBELINA EXCOLATA (Cushman) 
Plate 4, figure 12 
Guembelina excolata cushman, 1926, cushman Lab. 
Foram. Res., contr., Vol. 2, Pt. 1, p. 20, 
Pl. 2, Fig. 9; 1946, U.S. Geol. Survey, 
Prof •. Paper 206, pp. 108-109, Pl. 46, Fig. 16. 
Textularia costata Carsey, 1926, Texas Univ., 
Bull. 2612, p. 26, Pl. 1, Fig. 4. 
Pseudguemheliria excolata (Cushman). Bronnimann 
and Brow~, 1953, cushman Found. Foram. Res., 
Contr., Vol. 4, p. 153, Text Figs. 1-4. -
Said and Kenawy, 1956, Micropaleontology, 
Vol. 2, No.2, p. 139, Pl. 3, Fig. 36. 
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Remarks. - This species is closely related to 
Pseudoguembelina costulata (Cushman) from which distin-
guished by larger size, and much more coarsely ornar.:tented 
surface. Only one poorly preserved specimen is recorded 
from a Maestrichtian sample (3950-3960 feet). 
Family GLOBOTRUNCANIDAE Brotzen, 1942 
Genus GLOBOTRUNCANA Cushman, 1927 
GLOBOTRUNCANA ANDORI de Klasz 
Plate 4, figures 13-14 
Globotruncana andori de Klasz, 1953, Geol. Bavarica, 
No. 17, p. 233, Pl. 6, Figs. 1 a-c. Bolli, 
1957, u.s. Nat. Mus., Bull. 215, p. 59, 
Pl. 14, Figs. 6 a-c. - Kavary and Frizzell, 
1963, Univ. Mo., School Mines & Met., Bull., 
Tech. Ser., No. 102, p. 51, Pl. 10, Figs. 2-4. 
Description. - Test medium size, planoconvex, dorsal 
side flat, ventral side strongly convex,periphery nearly 
circular, with single keel~ chambers sbK in last whorl, 
subangular~ wall smooth~ sutures .curved, raised, beaded 
on dorsal side, slightly curved, depressed on ventral 
side: with wid~ circular umbilicus. 
GLOBOTRUNCANA ARCA (Cushman) 
Plate 4, Figures 15-16 
Pulvinulina area Cushman, 1926, cushman Lab. 
Forarn. Res., Contr., Vol. 2, Pt. 1, p. 23, 
Pl. 3, Figs. 1 a-c. 
Globotruncana area (Cushman). Cushman (in part), 
1946, U.S. Geol. Survey, Prof. Paper 206, 
p. 150, Pl. 62, Figs. 4 a-c (not Figs. 5 a-c) 
(Synonymy). - Bolli, Loeblich and Tappan, 
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1957, U.S. Nat. Mus., Bull. 215, p. 44, Pl. 11, 
Figs. 6-11. - Kavary and Frizzell, 1963, 
Univ. Mo., School Mines & Met., Bull., Tech. 
Ser., No. 102, pp. 51-52, Pl. 10, Figs. 5-9. 
Globotruncana (Globotruncana) ~~ (Cushman) • 
Edgell, 1957, Micropaleontology, Vol. 3, 
No. 2, p. 110, Pl. 1, Figs. 10-12: Pl. 3, 
Figs. 4-6. 
DescriEtion. - Test medium size, unequally biconvex, 
ventral side almost flat, dorsal side moderately convex; 
chambers petaloid, six in last whorl: sutures beaded in 
early portion of dorsal side with a well distinc·t double-
keel; umbilicus wide, outlined by horseshoe-shaped 
ridges. 
Remarks. 
of the tegilla. 
Some specimens with fragmentary parts 
GLOBOTRUNCANA sp. cf. G. FORNICATA Plummer 
Plate 4, figures 17-18 
?Globotruncana fornicata Plummer, 1931, Univ. 
Tex., Bull. 3101, p. 198, Pl. 13, Figs. 4-6. 
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- Sandidge, 1932, jour. Paleontology, Vol. 6, 
p. 285, Pl. 44, Figs. 12-13. - cushman, 1946, 
u.s. Geol. Survey, Prof. Paper 206, p. 149, 
Pl. 61, Figs. 19 a-c. - Cita, 1948, Riv. Ital. 
Pal., Vol. 54, No. 4, p. 153, Pl. 3, Figs. 8 
a~c (not seen).- Graham and Clark, 1961, 
cushman Found. Foram. Res., Contr., Vol. 12, 
Pt. 3, p. 112, Pl. 5, Figs. 1 a-b. 
Globotruncana (Globotruncana) fornicata Plummer. 
Edgell, 1957, Micropaleontology, Vol. 3, 
NO. 2, p. 112, Pl. 3, Figs. 10-12. 
Remarks. - Two specimens recorded from a Maestrichian 
sample (3840-3845 feet) can be referred to this form. 
The species is distinguished by kidney-shaped chambers, 
outlined by prominent ridges. 
GLOBOTRUNCANA GAGNEBINI Tilev 
Plate 4, figures 19-20 
Globatruncana gagnebini Tilev, 1952, Bull. Lab. 
Geol., Min., Geophys., Mus. Geol., Univ. 
Lausanne, No. 103, p. SO, Pl. 3, Figs. 2-5 
and text Figs. 14a - 17d. - Bolli, 1957, 
u.s. Nat. Mus., Bull. 215, p. 59, Pl. 14, 
Figs. 5 a-c. 
' 
Description. - Test planoconvex, dorsal side flat, 
ventral side strongly convex, periphery lobate, with 
double keel~ chambers angular, inflated ventrally, five 
in last whorl, increasing rather rapidly in size as 
added: sutures raised, strongly curved, beaded in early 
whorls on dorsal side, depressed, radiate, on ventral 
side. 
GLOBOTRUNCANA GANSSERI BOLLI 
Plate 4, figures 21-22 
Globotruncana gansseri Bolli, 1951, Jour. Pale-
ontology, Vol. 25, p. 196, Pl. 35, Figs. 1-3. 
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- Hamilton, 1953, Jour. Paleontology, Vol. 27, 
p. 232, Pl.· 29, Figs. 18-20. - Said and Kenawy, 
1956, Micropaleontology, Vol. 2, No. 2, 
p. 150, Pl. 5, Figs. 17 a-c. 
Globotruncana _g_ansseri gansseri Bolli. Gandolfi, 
1955, Bulls. Amer. Pal., Vol. 36, No. 155, 
p. 69, Pl. 6, Figs. 8 a-c. 
Description. - Test planoconvex, dorsal side 
flat, ventral side strongly convex, periphery rounded, 
slightly lobate, with distinct single keel: chambers 
five in last whorl, small papillae covering ventral 
surface: sutures curved, beaded in initial whorl ori 
dorsal side, curved, slightly depressed on ventral 
side: umbilicus large and open. 
Remarks. - Distinguishing characters are the flat 
dorsal side, strongly inflated ventr.al side, open 
umbilicus and distinct single keel. 
GLOBOTRUNCANA sp. cf. G. GLOBIGERINOIDES Brotzen 
Plate 4, figures 23-25 
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?Globotruncana globigerinoides Brotzen, 1936, Sver. 
Geol. Unders. Ser. c, No. 396, p. 177, Pl. 12, 
Figs. 3 a-c: Pl. 13, Fig. 3. 
Rosalinella cf. marginata (Reuss). Marie, 1941, 
Paris, Mus. Nat. Hist. Nat., Mem., New Ser., 
Vol. 12, pp. 238-239, Pl. 36, Figs. 337 a-c. 
Globotruncana bulloides globigerinoides __ (Brotzen). 
Gandolfi, 1955, Bull. Amer. Pal., Vol. 36, 
No. 155, p. 33, Pl. 1, Fig. 10. 
Description. - Test low trochoid, lobate in outline, 
chambers globular to subglobular, last whorl with five 
chamber~, fairly uniform in size and shape, with weakly 
developed double keel: suture depressed, slightly curved 
dorsally, radiate ventrally, umbilicus small. 
Remarks. - This form appears more closely allied 
to Rugoglobigerina than to other forms of Globotruncana. 
GLOBOTRUNCANA LAPPARENTI Brotzen 
Subspecies LAPPARENTI Brotzen 
Plate 5, figures 1-2 
Rosalina linnei d'Orbigny, type 1, de Lapparent, 
1918, France, Serv. Carte Geol., Mem., p. 4, 
Text Figs. 1 a-c. 
Globotruncana lapparenti iapparenti Brotzen. Bolli, 
1944, Eclogae Geol. Helv., Vol. 37, No. 2, 
p. 2~0, Text Fig. 1 (15-16), Pl. 9, Fig. 11. 
- Weiss, 1955, Micropaleontol~gy, Vol. 1, 
No. 4, p. 307, Pl. 1, Figs. 1-2. - Said and 
Kenawy, 1956, Micropaleontology, Vol. 2, 
No. 2, p. 150, Pl. ·5, Figs. 14 a-c. - Edgell, 
1957, Micropaleontology, Vol. 3, No. 2, 
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p. 113, Pl. 1, Figs. 7-9. - Kavary and Frizzell, 
1963, Univ. Mo., School Mines & Met., BulJ .• , 
Tech. Ser., No. 102, pp. 54-55, Pl. 11, 
Figs. 1-3. 
Globotruncana canaliculata (Reuss).- Cushman, 1946, 
U.S. Geo~. Survey, Prof. Paper 206, p. 149, 
Pl. 61, Figs. 17 a-c. 
Description. - Test with parallel sides, flat to 
nearly flat on b?th dorsal and ventral sides: periphery 
lobate: chambers four to six in last whorl, increasing 
rather gradually in size: sutures raised, beaded, oblique 
on dorsal side, radially depressed on ventral side: 
umbilicus fairly wide.; aperture obscured by calcareous 
fillings in umbilical region. 
GLOBOTRUNCANA LAPPARENTI Brotzen 
Subspecies TRICARINATA (Quereau) 
Plate 5, figures 3-5 
Pulvinulina tricarinata Quereau, 1893, Beitr. 
Geol. Karte. der Schweiz, 33 Lief., Pl. 5, 
Fig. 3a. 
'Globotruncana lapparenti tricarinata (Quereau). 
Bolli, 1944, Eclogae Geol. Helv., Vol. ·37, 
No. 2, p~ 232, Text Fig. 1 (19-20), Pl. 9, 
Fig. 13. -.Said and Kenawy, 1956, Micropale-
ontology, Vol. 2, No. 2, p. 150, Pl. 5, 
Figs. 20 a-c. - Edgell, 1957, Micropale-
ontology, Vol. 2, No. 2, p. 113, Pl. 3, 
Figs. 1-3. - Kavary and Frizzell, 1963, 
Univ. Mo., School Mines & Met., Bull., Tech. 
Ser., No. 102, p. 55, Pl. 11, Figs. 4-6. 
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Description. - Test slightly biconvex, ventral side 
inflated, dorsal side shallowly convex, periphery rounded, 
less lobate than Globotruncana laEEarenti Brotzen subsp. 
lapparenti Brotzen, with two marginal keels, a third 
less prominent keel around the umbilicus; suture raised, 
beaded on dorsal side, radiate and depressed on ventral 
side. 
Remarks. - This species is distinguished by 
inflation of ventral chambers and appearance of third 
keel around the umbilicus. 
GLOBOTRUNCANA MAYAROENSIS Bolli 
Plate 5, figures 6-7 
Globotruncana mayaroensis Bolli, 1951, Jour. Pale-
ontology, Vol. 25, No. 2, p. 198, Pl. 35, Figs. 
10-12. - Said and Kenawy, 1956, Micropaleontology, 
Vol. 2, No. 2, p. 151, Pl. 5, Fig. 23. 
Description. - Test medium size, ·dorsal side 
slightly convex, v~ntral side concave, periphery lobate 
with double keel; chambers four in last whorl, more or 
less inflated ventrally; sutures strongly curved, 
initial parts ctearly beaded on dorsal side, depressed, 
radial on ventral part; umbilicus fairly large •. 
GLOBOTRUNCANA PARV~ Gandolfi 
Plate 5, fig~res 8-9 
Globotruncana stuarti parva Gandolfi, 1955, Bull. 
Amer. Pal., Vol. 36, No. 155, p. 65, Pl. 5, 
Figs. 7 a-c. 
72 
Globotruncana Earva Gandolfi. Kavary and Frizzell, 
1963, Univ. Mo., School Mines & Met., Bull., 
Tech. Ser., No. 102, pp. 55-56, Pl. 11, 
Figs. 7-8. 
Description. - Test medium size, smaller than 
Globotruncana mayaroensis Bolli, biconvex, ventral side 
slightly more inflated; chambers six in last whorl, 
increasing gradually in size as added; periphery sharp, 
with single keel; umbilicus wide, lips not visible; 
sutures slightly depressed on ventral side, raised, 
finely beaded and strongly bend on dorsal side. 
Remarks~ - Dorsal sutures on this species more 
strongly bent than in Globotruncana stuarti (de Lapparent) • 
GLOBOTRUNCANA STUARTI (de Lapparent) 
-
Plate 5, figures 10-11 
Rosalina stua~ti de lapparent, 181~, France, Serv. 
Carte Geol., Mem. p. 11, Figs. 4, 5 a-c. 
Globotruncana stuarti {de Lapparent). Renz, 1936, 
Eclogae Geol. Helv.:, Vol. 29, No. 1, p. 19, 
Pl. 6, Figs. 35-41. - Bolli, 1951, Jour. 
Paleontology, Vol. 25, p. 196, Pl. 34, 
Figs. 10-12 (Synonymy). - Said and Kenawy. 
1956, Micropaleontology, Vol. 2, No. 2, 
p. 151, Pl. 5, Figs. 22 a-c. 
Globotruncana area (Cushman). Cushman (in part), 
1946, U.S. Geol. Survey, Prof. Paper 206, 
p. 150, Pl. 62, Figs. 5 a-c {not Figs. 
4 a-c). 
Globotruncana stuarti stuarti {de Lapparent). 
Gapdolfi, 1955, Bulls. Arner. Pal., Vol. 36, 
No. 155, pp. 64-65, Pl. 5, Figs. 6 a-c. -
Kavary and Frizzell, 1963, Univ. Mo., School 
Mines & Met., Bull., Tech. Ser., No. 102, 
p. 56, Pl. 11, Figs. 9-10. 
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Description. - Test medium size, biconvex, slightly 
convex ventrally, strongly convex dorsally: chambers 
six to seven in last whorl, increasing slightly in 
size as added: with single keel: umbilicus circular, 
wide, surrounded by lips; ventral suture slightly 
depressed, dorsal sutures raised, beaded, strongly 
bent on periphery: aperture obscure due to calcareous 
filling in umbilicus. 
Remarks. - Specimens identical to the American 
species are recorded, differing from those of Iran by 
their larger size, number of chambers in last whorl, 
and more convex ventral side. 
Family HANTKENINIDAE Cushman, 1927 
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Subfamily HASTIGERININAE Bolli, Loeblich and Tappan, 1957 
Genus HASTIGERINA Thomson in Murray, 1876 
HASTIGERINA(?) sp. cf. H. ASPERA (Ehrenberg) 
Plate 5, figures 12-14 
?Rotalia aspera Ehrenberg, 1854, Mikrogeologie, 
Pl. 23, Fig. 28; Pl. 27, Figs. 57-58; Pl. 28, 
Fig. 42; Pl. 31, Fig. 44. 
?Globigerinella asEera (Ehrenberg). Carman, 1929, 
Jour. Paleontology, Vol. 6, p. 284, Pl. 44, 
Figs. 1-2. - cushman, 1931, cushman Lab. 
Foram. Res., Contr., Vol. 7, Pt. 2, p. 45, 
Pl. 6, Figs. 5 a-b. - Graham and Clark, 
1961, Cushman Found. Foram. Res., contr., 
Vol. 12, Pt. 3, p. 113, Pl. 5, Figs. 6 a-c. 
?Globigerine~_la voluta (White). Sandidge, 1932, 
Jour. Paleontology, Vol. 6, p. 284, Pl. 44, 
Figs. 1-2. 
Description. - Test planispiral, evolute, almost 
circular; chambers subglobular, six in last whorl; 
periphery round, lobate; wall calcareous, perforate, 
surface not smooth; aperture obscure. 
Family GLOBOROTALIIDAE Cushman, 1927 
Subfamily GLOBOROTALIINAE. Cushman, 1927 
Genus GLOBOROTALIA Cushman, 1927 
GLOBOROTALIA AEQUA Cushman and Renz 
Plate 5, figure 15 
Globorotalia crassata var. aegua Cushman and Renz, 
1942, cushman Lab. Foram. Res~, Contr~, 
Vol. 18, p. 12, Pl. 3, Figs. 3 a-c. 
Globorotalia lacerti Cushman and Renz, 1946, 
cushman Lab. Foram. Res., Spec. Publ. 18, 
p. 47, Pl. 8, Figs. 11-12. 
Globorotalia aequa Cushman and Renz. Bolli, ~957, 
u.s. Nat. Mus., Bull. 215, pp. 74-75, Pl. 17, 
Figs. 1-3~ Pl. 18, Figs. 13-15. 
Remarks. - This species is related to Globorotalia 
angulata (white) from which it is distinguished by the 
large final chamber that forms about one-half of the 
test, and the highly spinose surface. 
GLOBOROTALIA ANGULATA Subsp. ANGULATA (White) 
Plate 5, figures 16-17 
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Globigerina angulata White, 1928, Jour. Paleontology, 
Vol. 2, p. 191, Pl. 27, Figs. 13 a-c. 
Globorotalia angulata (White). Bolli, 1957, U.S. 
Nat. Mus., Bull. 215, p. 74, Pl. 17, Figs. 7-9. 
- Loeblich and Tappan, 1957, U.S. Nat. Mus., 
Bull. 215, p. 187, Pl. 45, Figs. 7 a-c1 Pl. 48, 
Figs. 2 a-c1. Pl. 50, Figs. 4 a-c~ Pl. 55, 
Figs. 2, 6, 7~ Pl. 58, Figs. 2 a-c~ Pl. 64, 
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Figs. 5 a-c. 
Description. - Test low trochospiral, finely 
spinose, dorsal side flat, ventral side strongly convex: 
equatorial periphery lobate, axial periphery acute with 
fine spines: chambers angular, four to five in last 
whorl; sutures depressed, strongly curved on dorsal side, 
radiate and_ depressed on ventral side; aperture slit like 
in narrow deep umbilicus. 
GLOBOROTALIA ANGULATA Subsp. ABUNDOCAMERATA Bolli 
Plate 5, figure 18 
Globorotalia angulata abundocamerata Bolli, 1957, 
U.S . Nat. Mus • , Bu 11 . 215, p. 7 4 , P 1 • 17 , 
Figs. 4-6. 
Remarks. - A very few specimens are referred to 
this form. This subspecies is closely related to 
Globorotalia a. angulata (White), from which it is 
distinguished by having six to seven chambers in the 
last whorl, with the inner whorl occasionally slightly 
raised. 
GLOBOROTALIA PSEUDOBULLOIDES (Plummer) 
Plate 5, figures 19-21 
Globigerina pseudobulloides Plummer, 1926, Univ. 
Tex., Bull. 2644, p~ 133, Pl. 8, Fig. 9. 
Globorotalia pseudobulloides (Plummer). Bolli, 
1957, u.s. Nat. Mus., Bull. 215, p. 73, 
Pl. 17, Figs. 19-21. 
Description. - Test low trochospiral, biconvex, 
peripheral outline lobate; peripheral margin rounded; 
chambers compressed, five forming the last whorl, 
increasing rapidly in size as added; sutures on spiral 
side slightly curved and depressed, on umbilical side 
radial; wali calcareous, perforate; surface smooth. 
Remarks. - A large number of specimens are found 
in the Danian. 
GLOBOROTALIA sp. cf. G. PSEUDOSCITULA Glaessner 
Plate 5, figures 22-23 
?Globorotalia pseudoscitula Glaessner, 1937, 
Studies in Micropaleontology, Univ. Moscow, 
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Lab. Paleontology, Vol. 1, No. 1, pp. 32, 49, 
Text Figs. 3 a-c. - Loeblich and Tappan, 1957, 
u.s. Nat. Mus., Bull. 215, pp. 193-194,. Pl. 46, 
Figs. 4 a-c; Pl. 48, Figs. 3 a-c; Pl. 53, Figs. 
5 a-c; Pl. 59, Figs. 2 a-c; Pl. 63,. Figs. 6 a-c• 
- Said and Kerdany, 1961,. Micropaleontology, 
Vol. 7, No. 3, p. 329, Pl. 1, Figs. 2 a-c. 
Description. - Test free, trochospiral, dorsal side 
flat to slightly convex, ventral side strongly convex; 
peripheral ou·tline very slightly lobate; chambers four 
to five in last whorl, increasing gradually in size as 
added; sutures nearly flush, oblique on dorsal side, 
slightly depressed and radiate on ventral side; umbilicus 
small to closed. 
GLOBOROTALIA QUETRA Bol~i 
Plate 5, figures 24-25 
Globorotalia guetra Bolli, 1957, U.S. Nat. Mus. 
Bull. 215, pp. 79-80, Pl. 19, Figs. 1-6. 
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Remarks. - This species closely related to Globo-
rotalia wilcoxensis Cushman and Ponton, from which is 
distinguished by the triangular chambers. Stratigraphic 
range restricted to Lower Eocene of Lizard Springs Form-
ation of Trinidad, British West Indies. Future study will 
show the exact stratigraphic range of this species in Iraq. 
GLOBOROTALIA SIMULATILIS (Schwager) 
Plate 6, figures 1-2 
Discorbina simulatilis Schwager, 1893, Paleon-
tographica, Bd. 30 (Folge 3, Bd. 6), Pal. 
Theil, Abth. 3, p. 120, Pl. 29 (6), Fig. 15. 
Globorotalia simulatilis (Schwager). Nakkady, 
1951, Bull. Fac. Sci. Alexandria Univ., No. 1, 
p. 53, Pl. 1, Fig. 5. - LeRoy, 1953, Geol. 
Soc. Amer., Mem. 54, p. 32, Pl. 9, Figs. 1-3. 
Truncorotalia simulatilis (Schwager) . Said and 
Kenawy, 1956, Micropaleontology, Vol. 2, 
No. 2, p. 151, Pl. 6, Figs. 6 a-c. 
Description~ - Test medium size, ventral side strongly 
convex, dorsal side nearly flat to moderately convex: 
chambers 4-5 in last whorl, increasing gradually in size 
as added, surface rough, peX::iphery· lobate, with well 
developed spinose keel: sutures distinct, slightly 
depressed and curved on dorsal side, strongly depressed 
and radiate on ventral side: umbilicus small, narrow. 
GLOBOROTALIA UNCINATA Bolli 
Plate 6, figures 3-4 
Globorotalia uncinata Bolli, 1957, u.s. Nat. Mus., 
Bull. 215, p. 74, Pl. 17, Figs •. 13-15. 
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Bolli and Cita, 1960, Riv. Ital. Pal., Vol. 66, 
No. 3, p. 390, Pl. 34, Figs. 5 a-c, 7 a-c 
(not seen). 
"Truncorotalia" uncinata (Bolli). Kavary and 
Frizzell, 1963, Univ. Mo., School Mines & 
Met., Bull., Tech. Ser., No. 102, p. 59, 
Pl. 12, Figs. 6-12. 
Remarks •. - This species is regarded as the ancester 
of Q· angulata- (White). It differs from that species 
in the subangular chambers and rounded to subangular 
axial periphery. A. transition form is also recorded in 
a Maestrichtian sample (3840-3845 feet). 
GLOBOROTALIA VELASCOENSIS (Cushman) 
Plate 6, figures 5-7 
Pulvinulina velascoensis Cushman, 1925, Cushman Lab. 
Foram. Res., contr., Vol. 1, Pt. 1, p. 19, 
Pl. 3, Figs. 5 a-c. 
Globorotalia velascoensis (Cushman) • White, 1928, 
Jour. Paleontology, Vo~. 2, p. 281, Pl. 38, 
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Figs. 2 a-c. - Hamilton, 1953, Jour. Pale-
ontology, Vol. 27, p. 231, Pl. 31, Figs. 24, 
28-31. -LeRoy, 1953, Geol. Soc. Amer., Mem. 
54, p. 33, Pl. 3, Figs. 1-3. - Bolli, 1957, 
u.s. Nat. Mus., Bull. 215, pp. 76-77, Pl. 20, 
Figs. 1-4. - Loeblich and Tappan, 1957, u.s. 
Nat. Mus., Bull. 215, p. 196, Pl. 64, Figs. 
la-2c. - Said and Kerdany, 1961, Micropaleon-
tology, Vol. 7, No. 3, p. 330, Pl. 1, Figs. 
10 a-c. 
Description. - Test medium size to large, low 
trochospiral, dorsal side flat to slightly convex, 
ventral side strongly convex, equatorial periphery 
slightly lobate, nearly circular, with distinct spinose 
keel; chambers angular and granular, four to five in 
last whorl; sutures on dorsal side curved, may be 
slightly raised, depressed and radiate on ventral side; 
umbilicus narrow, deep. 
Remarks. - Specimens from Iraq and Iran with 
chambers not smooth, these from Lizard Springs Formation 
are smooth (Bolli, 1957, p. 76). This species shows 
variation in shape and size, large specimens recorded 
from the Danian samples with wide umbilicus. 
GLOBOROTALIA WILCOXENSIS Cushman and Ponton 
Plate 6, figures 8-10 
Globorotalia wilcoxensis Cushman and Ponton, 1932. 
cushman Lab. Foram. Res., Vol. 8, Pt. 3, 
p. 71, Pl. 9, Figs. 10 a-c. - Bolli, 1957, 
U.S. Nat. Mus., Bull. 215, p. 79, Pl. 19, 
Figs. 7-9. 
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Description. - Test medium size, distinctly spinose, 
planoconvex, dorsal side flat, ventral side strongly 
convex; chambers four to five in last whorl, slightly 
compressed laterally, last chamber forms about 1/3 of 
test; sutures depressed oblique on dorsal side; umbilicus 
deep, narrow, slit-like. 
Remarks. - Recording of this specimen in Paleocene 
of Iraq could be due to contamination, Bolli (1957~ p. 79) 
shows the stratigraphic range of this species restricted 
to the Upper Lizard Springs Formation. study of well 
Ain Zalah will indicate the exact stratigraphic range of 
this species in Iraq. 
Family GLOBIGERINIDAE Carpenter, Parker and Jones, 1862 
.Subfamily GLOBIGERININAE Carpenter, Parker and Jones, 1862 
Genus GLOBIGERINA d'Orbigny, 1826 
G~OBIGERINA DAUBJERGENSIS Bronnimann 
Plate 6, figures 11-12 
Globigerina daubjergensis Bronnimann, 1953, Eclog. 
' 
Geol. Helvetiae, Vol. 45, No. 2, PP· 340-341, 
Fig. 1. - Bolli, 1957, u.s. Nat. Mus., Bull. 
215, p. 70, Pl. 16, Figs. 13-15. - Troelsen, 
1957, u.s. Nat. Mus., Bull. 215, p. 128, Pl. 30, 
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Figs. 1-2. 
Remarks. - This species is characterized by trochoid 
early chambers. The surface is finely spinose: the 
semicircular aperture opens into a shallow and small 
umbilicus: and no distinct lip surrounds the aperture. 
GLOBIGERINA INAEQUISPIRA Subbotina 
Plate 6, figures 13-14 
Globigerina triloculinoides Plummer. Shifflett, 
1948, Maryland Dept. Geol. Mines Water 
Resources, Bull. 3, p. 71, Pl. 4, Figs. 16-17. 
Globigerina inaequispira Subbotina, 1953, Trudy 
Uses. Neft. Naukno-Issledlov. Geol. - Razved. 
Inst., new ser., Vol. 76, P· 69, Pl. 6, 
Figs. 1-4. - Loeblich and Tappan, 1957, u.s. 
Nat. Mus., Bull. 215, p. 181, Pl. 49, Figs. 
2 a-c; Pl. 52, la-2c; Pl. 56, 7 a-c; Pl. 61, 
3 a-c; Pl. 62, 2 a-c. - Olsson, 1960, Jour. 
Paleontology, Vol. 34, p. 42, Pl. 8, Figs. 1-3. 
- Kavary and Frizzell, 1963, Univ. Mo., School 
Mines & Met., Bull., Tech. Ser., No. 102, 
p. 43, Pl. 7, Figs. 23-24. 
Remarks. - This species differs from Globigerina 
triloculinoides Plummer by having finely spinose surface 
instead of being reticulate. 
GLOBIGERINA LINAPERTA Finlay 
Plate 6, figures 15-16 
Globigerina linaperta Finlay, 1939, Roy. soc. 
New Zealand, Trans. Proc., Vol. 69, p. 125, 
Pl. 13, Figs. 54-57. - Bronnimann, 1952, 
Bull. Amer. Pal., Vol. 34, No. 143, p. 16, 
Pl. 2, Figs. 7-9. - Bolli, 1957, U.S. Nat. 
Mus., Bull. 215, p. 70, Pl. 15, Figs. 15-17. 
- Bolli and Cita, 1960, Riv. Ital. Pal., 
Vol. 66, No. 3, p. 371, Pl. 33,_ Figs. 2 a-c 
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(not seen) • - Kavary and Frizzell, 1963, Univ. 
Mo., School Mines & Met., Bull., Tech. Ser., 
No. 102, pp. 43-44, Pl. 8, Figs. 1-2. 
Remarks. - This species is related to Globigerina 
triloculinoides Plummer in general features, but is 
distinguished by its less distinct or undeveloped 
apertural lip and larger average size. 
GLOBIGERINA PARVA Bolli 
Plate 6, figures 17-18 
Globigerina oarva Bolli, 1957, u.s. Nat. Mus., 
Bull. 215, p. 108, Pl. 22, Figs. 14 a-c7 
p. 164, Pl. 36, Figs. 8 a-c. - Kavary and 
Frizzell, 1963, Univ. Mo., School Mines & 
Met., Bull., Tech. Ser., No. 102, p. 44, 
Pl. 8, Figs. 6-7. 
Remarks. - Distinguished by higher dorsal side7 
periphery distinctly lobate7 and four chambers in last 
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whorl. This form is considered a typical species for 
the Upper Eocene and basal Oligocene of Trinidad. Kavary 
and Frizzell recorded it from the Paleocene of Iran: here 
it is also recorded from the Paleocene. 
11 GLOBIGERINA 11 QUADRATA White 
Plate 6, figure 19 
Globigerina guadrata White, 1928, Jour. Paleontology, 
Vol. 2, p. 195, Pl. 27, Figs. 18 a-b. -
Nakkady, 1959, Micropaleontology, Vol. 5, 
No. 4, p. 461, Pl. 3, Figs. 3 a-c. 
Globorotalia guadrata (White). Bolli, l957, u.s. 
Nat. Mus., Bull. 215, p. 73, Pl. 17, Figs. 
22-24. 
Description. Test medium size, low trochospiral, 
dorsal side flat or slightly depressed, ventral side 
inflated: equatorial periphery lobate, quadrangular: 
wall calcareous, perforate, surface smooth: chambers 
inflated, subglobular, four to five in last whorl 
increasing rapidly in size as added: sutures distinct 
on both sides, depressed and radiate on ventral side: 
aperture umbilical, directed toward periphery. 
GLOBIGERINA SOLDADOENSIS Bronnimann 
Plate 6, figures 20-21 
Globigerina soldadoensis Bronnimann, 1952, Bull. 
Amer. Paleontology, Vol. 34, No. 143, pp. 9-11, 
Pl. 1, Figs. 1-9. - Bolli, 1957, U.S. Nat. 
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Mus., Bu~l. 215, p. 71, Pl. 16, Figs. 7-12. 
Description. - Test low trochospiral, subquadrate, 
. 
dorsal side flat to slightly elevated, ventral side 
convex: chambers five in last whorl, almost perpendicular 
to each other: sutures disti~ct, curved, depressed on 
dorsal side, depressed and straight on ventral side: wall 
calcareous, finely perforate, surface covered by small 
papillae: umbilicus small, deep. 
Remarks. - This species is closely related to 
Globigerina £rimitiva Finlay, from which it is distinguished 
by its larger size and greater number of chambers in the 
last whorl. 
GLOBIGERINA TRIANGULARIS White 
Plate 6, figures 22-23 
·Globigerina triangularis White, 1928, Jour. Pale-
ontology, Vol. 2, p. 195, Pl. 28, Figs. 3 a-b. 
- Bolli, 1957, u.s. Nat. Mus., Bull. 215, 
p. 71, Pl. 15, Figs. 12-14. 
Remarks. - This species is distinguished from 
Globigerina triloculinoides Plummer by more troche-
spiral arrangement of its chambers and smaller relative 
size of final chamber. 
GLOBIGERINA TRILOCULINOIDES Plummer 
Pla~e 6, figures 24-25 
Globigerina triloculinoides Plummer, 1926, Univ. 
Texas Bull. 2644, p. 134, Pl. 8, Figs. 10 
a-b. - Bronnimann, 1952, Bull. Amer. Pal., 
Vol. 34, No. 143, p. 24, Pl. 3, Figs. 
13-18. - Bolli, 1957, u.s. Nat. Mus., Bull. 
215, p. 70, Pl. 15, Figs. 18-20. - Troelsen, 
1957, u.s. Nat. Mus., Bull. 215, p. 129, 
Pl. 30, Fig. 4. Said, 1960, Micropale-
ontology, Vol. 6, No. 3, p. 282, Pl. 1, 
Fig. 15. - Olsson, 1960, Jour. Paleontology, 
Vol. 34, p. 43, Pl. 7, Figs. 22-24. -Bolli 
and Cita, 1960, Riv. Ital. Pal., Vol. 66, 
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No. 3, p. 373, Pl. 33, Figs. 1 a-c (not seen). 
- Kavary and Frizzell, 1963, Univ. Mo., School 
Iviines & Met., Bull., Tech. Ser., No. 102, 
pp. 45-46, Pl. 8, Figs. 15-17. 
Description. - Test free, small; chambers sub-
globular, rapidly enlarging in a low trochospiral 
arrangement; ventral side with tripartite arrangement 
of chambers, last chamber inflated and forming almost 
half of test; wall calcareous, surface pitted to 
reticulate; aperture interiomarginal, umbilical, with 
distinct lip. 
Remarks. - This typical species is characterized 
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by the tripartite arrangement O·f chambers on the ventral 
side, the pitted o~ reticulate surface, and the distinct 
apertural lip. 
GLOBIGERINA VELASCOENSIS Cushman 
Plate 7, figures 1-2 
Globigerina velascoensis Cushman, 1925, Cushman 
Lab. Foram. Res. contr., Vol. 1, Pt. 1, 
p. 19, Pl. 3, Figs. 6 a-c. - White, 1928, 
Jour. Paleontology, Vol. 2, No. 3, p. 196, 
Pl. 28, Figs. 2 a-b. - Bolli, 1957, u.s. 
Nat. Mus., Bull. 215, p. 71, Pl. 15, Figs 
9-11. - Kavary and Frizzell, 1963, Univ. 
Mo., School Mines & Met., Bull., Tech. 
Ser., No. 102, p. 46, Pl. 8, Figs. 20-23. 
Description. - Test medium size, low trochospiral, 
dorsal side nearly flat, umbilical side convex: chambers 
inflated, three to· four· in last whorl, increasing rapidly 
in size, slightly compressed laterally, with nearly 
parallel sides, inner margin of last chamber straight: 
wall calcareous, surface very finely reticulate: sutures 
on spiral side slightly oblique, depressed, on umbilical 
side straight, depressed: aperture a low arch in umbilicus. 
Remarks. ~ This species is characterized by having 
chambers of the.last whorl slightly compressed laterally, 
and by the straight inner margin of the last chamber. 
Genus GLOBIGERINOIDES Cushman, 1927 
GLOBIGERINOIDES TRILOBA (Reuss) 
Subspecies IMMATURUS LeRoy 
Plate 7, figures 3-4 
Globigerinoides sacculiferus (Brady) var. immatura 
LeRoy, 1939, Natuurk. Tijdschr. Nederl. -
Indie, Vol. 99, Pt. 6, p. 263, Figs. 19-21; 
1941, ColorpdO Sch. Mines Quart., Vol. 36, 
No. 1, p. 44, Pl. 1, Figs. 37-39; p. 87, 
Pl. 7, Figs. 16-18. 
Globigerinoides triloba immatura LeRoy. Bolli, 
1957, U.S. Nat. Mus., Bull. 215, p. 113, 
Pl. 25, Figs. 3a-4c, Text Fig. 21, Nos. 
2 a-b. - Blow, 1959, Bulls. Amer. Pal., Vol. 
39, No. 178, p. 188, Pl. 11, Figs. 62 a-b. 
Remarks. - A number of specimens are considered to 
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be allied to this species. Characterized by supplementary 
apertures, large terminal chamber, finely pitted wall, 
and distinctly incised sutures. 
GLOBIGERINOIDES sp. aff. G. TRILOBA (Reuss) 
Subspecies SACCULIFER (Brady) 
Plate 7, figures 5-6 
?Globiger}na sacculifera Brady, 1877, Geol. Mag. 
(N.S., Decade 2), Vol. 4, No. 12, p. 535: 
1884, Challenger Exped., Rept., zool., Vol. 
9, Pl. 90, Figs. 15-16. 
Globigerinoides sacculifera (Brady) • Coryell and 
Rivero, 1949, Jour. Paleontology, Vol. 14, 
p. 340, Pl. 42, Figs. 24, 25, 32. 
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Globi~erinoides triloba sacculifera (Brady). Bolli, 
1957, u.s. Nat. Mus., Bull. 215, p. 113, 
Pl. 25, Figs. 5 a-c. - Blow, 1959, Bulls. 
Amer.· Pal., Vol. 39, No. 178, p. ·188, Pl. 11, 
Figs. 63 a-b. 
Remarks. - This ·subspecies differs from the 
precedingl as the final chamber is slightly smaller 
and has a tendency toward elongation. Very few specimens 
are recorded from Paleocene samples. 
GLOBIGERINOIDES sp. cf. G. TRILOBA (Reuss) 
Subspecies TRILOBA (Reuss) 
Plate 7, figures 7-8 
?Globigerina triloba Reuss, 1850, K. Akad. Wiss. 
Wien, Math.-Nat. Cl., Denkschr., Bd. 1, 
p. 374, Pl. 47, Figs. 11 a-d. 
~i9erinoides triloba triloba (Reuss). Bolli, 
1957, u.s. Nat. Mus., Bull. 215, pp. 112-113, 
Pl. 25, Figs. 2 a-c. - Blow, 1959, Bulls. 
Amer. Pal., Vol. 39, No. 178, p. 187, Pl. 11, 
Figs. 6 a-b. 
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Globigerinoides sp. cf. G. triloba (Reuss) sub-
species triloba (Reuss). Kavary and Frizzell,. 
1963, Univ. Mo., School Mines & Met., Bull. 
Tech. Ser., No. 102, pp. 47-48, Pl. 9, Figs. 
3-5. 
Remarks. A few specimens occur in Paleocene samples 
comparable to those deposited by Kavary {University of 
Missouri, Columbia· F-73-14). This form distinguis~ed 
from Globigerinoides triloba imrnatura LeRoy in having 
a more inflated final chamber, primary aperture being 
more elongate and narrower. 
Superfamily ORBITOIDACEA Schwager, 1876 
Family EPONIDIDAE Hofker, 1951 
Genus EPONIDES Montfort, 1808 
EPONIDES sp. cf. E. BRONNIMANNI Cushman and Rena 
Plate 7, figures 9-10 
?Eponiqes bronnimanni cushman and Renz, 1946, 
Cushman Lab. Foram. Res., Spec. Pub1., 
No. 18, p. 45, Pl. 7, Figs. 24 a-c. 
Remarks. - Two poorly preserved specimens, occurring 
in a Mastrichtian sample (3840-3845 feet), can be compared 
to Eponides bronnimanni Cushman and Renz. The species 
is characterized by a slightly convex dorsal side, a 
strongly convex ventral side with pronounced umbilical 
boss and an acute periphery. My specimens like the 
Iranian specimens, are smaller than the typical form. 
EPONIDES sp. cf. E. MARIEI Said and Kenawy 
Plate 7, figures 11-12 
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?Eponides mariei Said and Kenawy, 1956, Micropale-
ontology, Vol. 2, p. 148, Pl. 5, Figs. 2 a-c. 
- Kavary and Frizzell, 1963, Univ. Mo., School 
Mines & Met., Bull., Tech. Ser., No. 102, 
p. 34, Pl. 4, Figs. 27-28. 
Description. - Test medium size, circular in 
outline, eqqally biconvex; chambers about six in last 
whorl, indistinct on dorsal side; sutures flush with 
surface on dorsal side, slightly depressed and curved 
on ventral side; periphery subacute; wall smooth, 
distinctly perforate; aperture at base of last chamber 
extends toward umbilicus. 
EPONIDES IRANENSIS Kavary 
Plate 7~ figure 13 
Eponides iranensis Kavary in Kavary and Frizzell, 
1963, Univ. Mo., School Mines & Met., Bull., 
Tech. Ser., No. 102, pp. 33-34, Pl. 4, Figs. 23-24. 
Remarks. - Specimens identical to these deposited by 
Kavary (University of Missouri, Columbia F-71-6) are recorded 
from Maestrichtian samples. 11.This species is characterized 
by the lesser convexity of the ventral side, with flush 
sutures, and the stxonger convexity of the dorsal side, with 
(,".:entral elevation and slightly depressed sutures" (Kavary 
and Frizzell, 1963, P•. 34) • My specimens are slightly 
larger than Kavary's forms. 
EPON~DES'SIGALI Said and Kenawy 
~late 7, figures 14-15 
Eponides sigali Said and Kenawy, 1956, Micro-
paleontology, Vol. 2, No. 2, p. 148, Pl. 5, 
Figs. 6 a-c. 
Remarks. - This species is characterized by its 
biconvex side view, dorsal side slightly lower than 
ventral side, large test, and indistinct chambers. 
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